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Infant Stimulation and the Etiology of Cognitive Processes

Introduction

It is difficult to imagine from the diffury and random movement
pattems of the new-bhom child any connection with (he complex and orderly
movements so characteristic of adultuland older children, William James's
(1890) “blooming, buzzing, confusion" of the world as perceived by the neonate
appears to be an apt description of a state of intellectual affairs which
provides little basis for projecting the kind of abstract problon-ao;ving
abilities which emerge later in development.

Conceivably, it is just this difficulty in imagining the intervening
maze of conceptual linkagea and mechanisms cf‘change. which is largely respon-
sible for the long reign in Western culture of the infant mind as a carbon
minfature of the adult mind (Thompson, 19523 Aries, 1962), All of the
ingredienta a1e seen as present from birthj they are the same aggregate of
faculties, sinply too tiny to operate efficiently until they grow considerably
in size, Medieval painting and drawing furnishes many illustrations of thia
essentially biological view of infancy in the form of an abundance of "little
old men" infant portraits,

As the European world began to tear off the religious cocoon of medieval
theology during the Renaissance, the writings and views on infancy and childhocd
began to be basad more on observation than dogma. From the a priori definition
of the infant as a child of Cod, full blown in moral and therefore connative
and implied cognitive responsibility, an alternate definition of the newbom
as a ofpher to which all ingredients must be added began to appear. Perhips
the most influential oxunplihof this view was  locke's picture of infancy, #s
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a "tabula rasa," upon which all experience must be inscribed to attain adult
complexity,

In many sersas this view is surprisingly similar to the former theory.
Although it differs fundamentally in that the major source of the infant's
growth is to be derived from experience and learning rather than from inherent,
biological forces, the types of changes occurring are essentially those of
degree, The final adult outcomes are thus a set of faculties realized in both
instances by increases in size through the accumulation of bullding bricks or
steps of a uniform type. The child's intellectual functions, in short, differ
little in form or quality from those of the adult.

The one-hundred-year era which has been marked by an increasingly formal
and careful study of human psychology and development has also seen a prolifer-
ation of rore sophisticated theories of ontogenesis. Yet, the end of this
period, which for painstaking observation of an infant's behavior nay he dated
especially from Preyer (186B), finds us still with these issuves very much alive

and unsettled, ,

Specific Alms

In this chapter we shall organize the prasentation of data and the
discussion of problems and concepts on early infant cognition and development
in the following manner. In the next section, entitled "Theoretical and Methodo-
logical Background,” we shall review salient features of various theories of
{nfant and child development. We shall not provide a coaprehensive comparison
but rather atteapt to point up major biases and gaps in the theoretical
approachas. Such defioiencies have diverted research efforts from important
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problems and in tum contributed to the present state of limited understanding
and information we have or cognitive processes in infancy.
| The following section, labeled.''Cognitive Definiti;ns and Framework,"
will probe assumptiona and concepts derived from major theoretical orientations
as they bear on important issues. We shall also construct a rough conceptual
framework as a point of departure for interpreting studies as well as to furnish
guldeposts for further expirical exploration. Among other sources, our conceptuc
gchene draws heavily'from the theories of Plaget, Werner, and Vygotsky and Luria
as well as neo-analytic concepts and an associative learning theory orientation
to development,

The final major section of this chapter will review selectively studies
on infant learmniang and cognition, firet discussing and analyzing research on
the early montha of infancy. 7The survey will next covar subsequent development
organized according to the following modes of funotioning, namely, sensori-
rotor cognitive processes, the acquisition of perceptml-cognitive structures,
and symbolic mediation and atructures {including verbal, mathematical, and
musical abilities). We shall then surmarize commsnts on a variety of issues
relative to the role of stinmulation in infant and human davelopment.

The discussion will be more critical and analytic than exhaustive, partly
bacause the vast bulk of studics have given 1ittle attention to relations

longtorn stimulation,
betweery behavion, and cognitive functioning and development, There will be a
central focus upon this problem as well as a consideration of other !ssues which
will be interwovan throughout th; discussion, We shall compare descriptive
orientations of the past with cume suggestions as to the possible cognitive

attridbutes and relationships which may in fact inhere {n many experimental tasks,




Theoretical and Methodological Background

The forms and mechanisms of individual development and the nature and
complexity of infiant "thought" processes remain only dimly understood. The
problem of defining these processes appears to rast upon two main obstacless
The absence of language and complex communication processes until later periods
of infancy, coupled with the seemingly rudimentary character of infant
functioning, has bhoth impeded and probably discouraged the discovery of adequate
meagurement techniques. Without language, it is not easy to set up tasks which
place in relief the full complexity of an infant's ability to comprehend.

The second obstacle has been the delay in appearance of theoretical
constructs sufficiently focused to suggest methods of inquiry: Even when
gromlaing concepts appear, they do not immediately suggest modes for testing
their vélidlty. An {nteresting fllustration of this is provided by the

' approximately 15 year lag between Hebb's (1949) formulation of early perceptual

Salapatek and

leaming prooesses and/Kessen's (196¢) apparent demonstraticn of the process.
Hebb proposad that perceptual organizations become eatablished initially through
the pivoting of infant eye movements around salient figure-ground characteristics
of objects, such as the apexes of triangles. Through use of a "motion analyzer,"
Salapatek and

/Xessen hxe devised a technique for charting accurately the paths and shifts in
the neonats's eye movements in his perception of projected images of triangles,
1{nes aad other configurations. In thie manner, Kessen has apparently been able
to show that the infant's initial patterns of viewing the points and lines of
triangles tend to approximate closely Hebb's original formulation.

Few of the several main orientations to or theories of infant functioning
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and development have proved useful with respect to an exploration of the
infant's cognitive potentials. In recent history we have been p'resented with
four major classes of theories, principally, developmental, psychodynamic,
stimulus-response learning theories and cognitive structural theories, Under
each of these categorieu may be grouped many varieties,; and there is often a
commonality of constructs which vary muinly in language form and the conceptual
apparatus within which they feature. This is particularly true of the
contemporary scene as illustrated by the emeargence of medlation theory, which
geens to be leading to some degree of convergence between atimulus-response,
behaviovistic and cognitive theories.

Orthogonal to these sets of theories, thers are additionally u number
of iusues which appear to divide the adherents within schools 3s much as the
nenberships difrer among the several theoretical persuasions. Ameng these
transcending cross currents are the relative weights accorded to genetic versus
experiential sources and mechanisms of development, the size of the space-time
units of analysis, the role of emotional and motivational factord, the
importance of reinforcement or feedback and the active versus passive stance of
the child with respect to developmental-learning processes. For example, both

B the earlier forms of developmentai theory espoused by Gasell (1954) and the

w nain thruat of cognitive structural developmental theory following Piaget (1952),

cb embrace molar units and long time arcs of development. These orientations are

T‘n‘ sinilarly vague with respect to precisely how the developing Infant and child

O noves from one phase and form of functioning to the next. In contrast, there
are marked differences betwup the two outlooks with respect to the complexitias

Qﬂ of their explanations and the roles accorded to cognition and other processes,
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Although it is 1ot the place here to present a comparatlive analysis
of theories of infant and child development, it may be of value to point up
cartaln major features of theories which have in different ways served to
retard research on problem~solving at the infant level. Psychodynamically
oriented theories have defined the'orgdnism in general as a fragile creature
beset hy emotional conflicts, varying in the balance of satisfactions and
dissatisfactions realized, The infant is almost entirely a vehicle of impuise,
seeking pleasure, while reality dimensions are principally obstacles to be
accepted painfully and reluctantly in the formation of a more cognitive type of
agent, the "ego." It is true that there are cognitive-structural features
(Holff, 1960) and analyses of thought processes have bsen made (Rappaport, 1951)
within the framework of psychoanalytic theory, particularly in its later ego
psychological or neo-analytic forms(Horney, 1939; Thompson, 1950; Hartman, 1958;'
Sullfvan, 1953} Green, 1964), Yet the genaral framework remains largely oriented
toward socio-emotional processes and psychopathology.

But an over-focus upon motivational processes and drive functions as
the basis of infant behavior and development are only one of the major limftations.
Another {s the origin historically of psychodynamic thaories in a framework of
adult psychopathologys MNany of the concepts are thus retrospective reconstructions
derived from a context of uncontroled clinical observation on adult problems of
emotional maladjustment. However suggestive ideationally, few of these
observations have besen subjected to careful scrutiny or empirical tests on
infants and‘'children i{n normal settings (cf. Orlansky, 1949)., Perhaps the
central weakness in psychoanalytic drive theory is its concentration upon a

single mechanisa of explanation, interweaving a central motive throughout all
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conditions of functioning. Therc is #lways a single, underlying drive

mechanism postulated in the form of "libidinal"or psychosexual energy, however
expressed through developmental stapes of zonal modes of functioning (Erikson,
1950), in particular, oral, anal, and phallic zones, In this manner all

complex behavior is reduced to a ono cause behind the scenes. In its later neo-
analytic versions, the pervasive force becomes anxiety, which becomes the under-
lying agent determining the course of development and steering the individual
from situation to situation,

In contrast, it is perhaps misleading to place developmental descriptions
in the realm of theory at all. They are more conveniently described as collec-
tions of observations of infant and child devalopment. These observations
range across a variety of different behaviors, principally those of motor,
social and varbal behavior..of which the latter two tend to be superficial and
over-simplified. Cause-and-effect sequences are poorly considered. Here again
there {s assumed to be a single, domjnating principal governing behavior,
namaly, the unfolding of blological forces developmentally,operationally
defined malnly in terms of linkages to age lavels, The bases for age linkages
are quite loose, however, since there is little attempt to coordinate and
integrate the various processes In termec of a cohaerent conceptual explanation
despite the underlying biological assumption. Internal mediational processes,
coonitive, emotional or otherwise are generally very sparsely handled,

Mesthodologically, this outlook has led to a preoccupation with
gathering age norms which have besn generslly assumed to repreasent maturational
universals for the course of development (Fowler, 1962). Few research studies

have tried to relats the tremendous range of inter~ and intra-fndividuval
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differences which appear in rates, leveis, types and styles of development to
the widely different histories children encounter. What, in facé, may be
developmental, cultural-subcultura} trends are labeled biologically determined,
developmentul age universals. ’Gé;ell's {1954) global concepts of dsvelopment
are the nearsst to anything in the nature of theory. His notions of "developmental
dircction" (i.e., cephalo-candal and promimo~distal) and "reciprocal inter-
weaving" (fluctuating alternation between predominance of a newly acquired
trait and its gradual i{ntegration into smoothly coordinated action systums)
are more in the nature of architectural frameworks within which one can obsaurvs
the long-range processes of development. Such broad concepts furnish little

in the way of satisfactory explanation for how the infant and child develops
from one step to the next in a given process.

Like the earlier developmental descriptive orientations of Gesell and
his followars, cognitive structuralists have dealt in wide ranging arcs in
theorizing about development., Plaget's (1952) theory of the continuing shift
batween forces of acrommodation {(adjusting to external stimull).and assimilation
( incorporating the new adjustments to previously acquired cognitive action
patterns (schemata)) in a process of constant balancing or equilibration actually
Lears some resemblaice to Gesell's esrlier concept of reciprocal interweaving.
The level of abstraction is such as to provide inadequate information on_how
specific traits and understandinge emerge developmentally. Notwithstanding this
1imitation, the theories of Werner (1957) and Piaget {1952) and Vypotsky (1962)
and luria (1961) must at least be recognized as cognitive thoories, theories
vhich do tend to take account of internal mediational processes and structures

emerging in the course of development. While still restricted to defining the
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characteristics and scquences of infant and child development, ds opposed to
searching for mechanisms and causes, thesc orientations are much more elaborated,
complex and internally organized conceptually. Moreover, all of them, |
particularly those of Vygpotsky and Luria, provide for, or at least do not rule
out, the possibility that mental structures emerpe out of cunulative inter-
action with environmental circumstances. Unlike the microfocus on single,
stimulus-response relationships, which have dominated learninp theories
historically, the conception is one of an active, planful organism, moving in
an environmental medium in complex patterns of functioning.

The levels of generality at which the theories of Piaget, Vygotsky
and ILuria tend to conceptualize, however, lead to an emphasis upon general
characteristics of sequences of development, following along a single course of
degrees and levels of abstraction and conplexity. The ideas of Vygotsky and

{partly in contrast to Piaget and Werner)

Luria, on the other hand, /are linked to systems of explanation derived from
analyses of specific conditions and processes of learning and development.
Although there is some correspondence between these cognitive developmental
theories and age, they are rather thin bonds. The central organizing concept
is rather one of internal structures evolving sequentially through levels‘of
complexity and abstraction in task performances and logical operations.
: One of the principal deficiencies of cognitive conceptual orientations
is the general lack of stress on affective or motivational processes, although
these have been alluded to in general statements of the theories, such as
those of Piaget (Flavell, 1963; Piaget, 1952), The discussions, elaboraticns

and the empirical reports of observations, as well as latter day research have

in general included little in the way of definition of motivational conditions.
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Stimulus-response, learning theories, hoth classical and, current,
have made & more thorough analysis of conditlions of learning. At the same
time they have generally adopted so microscopic a focus and engaged in such
task minutae that few experiments concelved under the aegis of learning theory
have grappled with complex forms of behaviors or of internal mediating processes
and sequences of infant (and child) development. The high empiricel and
methodological concerns within which learning theory has been immersed,
nevertheless, have been at once both their strength and a weakness. Although
narrowing down the type of problem on which work has been fdcused and thereby
limiting the information developed, there has been tremendous work on experi-
mehtation and research. The result has been a continuing, accumulating body
of information on infant functipning, particularly with the expansion of
techniques for infant study (Kessen, 1963; Lipsitt, 1963).

The.recent growth and prominence of cognitive theories, moreover, has
tended to expand the thinking and type of problem upon which experimental
infant and child psychology has worked. This has taken the form of development
of mediation theory, in which there has been more attempts to encompass
symbolig processas and to account for internal associative processes.

Anong other strengths of SR learning orientations has been the attention
to motivational conditions and processes, largely in the framework of primary
and secondary reinforcement theories and conditions. On the other hand,
learning theories generally, both classical and instrumental, operant
conditioning theories, have in general dealt with very short time spans. Little
uffort has been made to trace the development of an infant and child through

time as a function of variation in types and intensity of environmental-
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organism interacticn curiulatively, The description of stimulus and motivational

circunstances has, accordingly, been grossly over-simplified and limited in

purpose and meaning.

Cognitive Definitions and Framework

What are cognitive processes and abilities and to what extent are they
present or do they develop during the first year uﬁ two of human life? Most
generally, cognitive processes may be defined as internal, mental processes.
They take the form of action structures which mediate between environmental
conditions, from which stimulation emanates, and the visible responses and
actions of the organism,

For many years the main thrust of general and experimental psychology
has preferred to explain functiohing 6f the organism solely in terma of observed
behavior, the perceivable relations between the environment and the actions of
the organism. Developmental psychology in its earlier form emerged under the
leadership of Gesell and his followers in the twenties' and thirties' during
the ascendency of the reign of behaviorism. It is, therefore, not surprising
to find early developmental orientatioﬁs largely descriptive of the external
forms of behavior, postulating little in the way of internal, mediating
machanisms., The reasons for the extremeness of this position are, of course,
partly historical, but they_also lie in the evident fact that there is no way
of directly apprehending internal, psychological processes. This forces us to
cdnstruct a sclientific psychology of human functioning entirely on the basis

of inferences. Probing for qqrtical, neurophysiological phenomena fares no

brain anatomy or the effects of: .
better since the best wa can do is to study/FeeHfunotiondngx i Sre W X x by

brain damage upon behavibr; brain damagnd from either accident or neceasary
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surpical intervention.
ek tduxmxrdpomxx xaxxidentox sargkoxkplax. Or, agaln, to make inferences from

such physiological by-products as electroencephalographic (brain) waves (EEG),
correlating them with behavior,

But to deny or ignore the existence of internal mediating processes
is in many ways similar to attempting to study the complex functioning of an
intricate piece of machinery and define its mochanisms simply through external
observation ¢f its interactions with the environment. There is little
prospect, glven our present understanding and level of techniques, of directly
grasping the nature of internal mechanisms. Yet, to avoid postulating and
discussing the kinds of operations that the internal "semiautonomous' central
processes (Hebb, 1963) actually perform is to overlook the key role some

system of internal mechanisms plays in the time-space, causal chain of behavior,

It is, essentially, to write off the fact that these intermmal "agents" can,

by means of symbolic representations and manipulation, plan a series of distal
confrontations and constructions in the environment with considerable independence
of any direct and immediate form of environmental stimulation.

It seems far more reasonable to observe the obvious fact that human
organisms live and operate in an environmental medium yet, as a result of
devglo;ment, are not formed as mechanical systems univocally tied to the medium,
Mcatal processes, in proportion as they develop in complexity, permit the child
to increase the efficiency‘of his functioning in planning and gontroling his
relations in and with the materials of the medium. Mental structures may be
definsd as systems of information processing and action, evolving from inter-

action with and symbolizing (in varying combinations) the actual organization

of the external, physical and social world. Mental structures and processes
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are problem-solving systems which enable effective mastery of the world,

There are, of course, many limitations upon even man's ultimate
capacity to apprehend dimensions of reality. \%t/ir:ay be assumed that the levels
of cognitive complexity attained by most people are much below their biological
potential. Much of the functional varliability in intellegence among individuals
is due to variations in the kinds and amount of stimulation expsrienced over
the life span, 43 we shall attempt to document in this chapter.

In much contemporary thinking, especially represented in the concepts
of Vygotsky {1962) and Luria (1961), language is the primary vehicle enabling
man to multiply the complexity of his intellectual functioning many times, Whil
language may not be co-extensive with thought processes, nor even the sole
agency through which cognitive operations are expressed, it would appear to be
the main form in which cognitive functioning is organized. According to
Vygotsky, Luria and others, language serves as the chief means of organizing
thought processes, furnishing a basis for extending the generalization of
cognitive processaes, the level of abstraction, and the degree of objectification
of reality. It is a shorthand system which makes it possible for us to dis«
criminiate, sort and regroup large masses of information in a highly se;ective
manner. By developing a complex network and hierarchical system of symbols,
language enables us to code and represent seemingly endless data on reality
structures and processas. Through the acquisition of symbol systems, we
becoms able to regulate, control and steer a course of action planfully and
productively to create and build ever more complex structures in the world for
whatever purposes we choose. The power to symbolize i3 the power to construct

in our ninds new conceptioné of environmental arrangements prior to testing them

in reality.
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If the forggoing sketcheé man’s potential for complex problem=-solving
at later stages of development, given sufficient education, there is still the
task of establishing the extent of cognitive involvement in the infant's
mental processes. There is probably widespread agreement on the basic
simplicity ot infant refle?es and responses during the earliest days and weeks
following birth, During this first phase, the complexity of action systems is
indeed minimal, consisting of the immediate potential for engaging in crying
and sucking behavior (yet even here some minimal degree of learning appears
involved (Kessen, 1963; Razran, 1961)), sleeping and a variety of other more
or less specific reflexes. These include the plantar and tonic neck reflex,
and the ability to execute diffuse movements of the trunk and appendages as
well as the effective operation of the viscerotonic functions (swallowing,
digestion, elimination, and so on).

While this is the range of normal functions available to the neonate,
it is not surprising that we might expect little more at the point of birth.
A more important question is where does the child go from here in his development?
At what rate;dzzz what are the variety of areas, modes and directions toward
which the child can evolve, to the exfent there can be variation during the
first 18 months of life? There is actually much observational and some
experimental evidence that cognitive processes appear to take root quite early
in development (Fowler, 1962a, 1966), Moreover, mental processes not only take
different forms and different paths, but also evolve at different rates in
different individuals, as a product of {(among other things) cumulative differences
in their experience, even in infancy, as we shall try to show. Ordinary obser- |

vation tells us, for example, that, normatively, a child at 18 months has




attained some mastery of language processes, According to a compilation of
McCarthy (1954), studles of language development typically report a vocabulary .
of some two-to five words by the age of 18 months, Joining two words in speech
or the use of first phrase or sentence appears shortly thereafter between 20-
and 24 months.

There ic, nevertheless, some question as to how we should interpret
these early forms of language and otler infant behaviors we shall report on
below, Are they to be classed as simple forms of associative learming,
differing in kind from more complex, cognitive learning? Or, do they involve
problem-solving operations which, while still to édvolve to increasingly complex
forns of coénitivo functioning, nevertheless, even in their early form partake
of many of the same dimensions which permit classification as cognitive
process learning?

There is a considerable amount of evidence accruing, recently summarized by
S+ White (1965) which discloses the operatioi: of/ﬂasic transformation in the
kind of intellectual functioning of which the organism is capable at aboﬁt the
age of four-to saven years of age. The Kendlars (1962, 1963), for example,
have observed sharp trend differénces'in the -~ 's approach to discrimination
learning as a function of age. On a discrimin... on taskrequiritng discrimination
between two stimull differing on two dimensions (e.g.,size and briéhtness).
younger. children generally adopted stimulus-response, single dimensional
learning, that is, they shifted to a different dimension (e.g., from size to
brightness) as a basis for discriminating between stimuli., This is known as a
nn-reversal shift, Older gquects tended to utilize mediational processes

apparently; tha: is, when faced with a similar situation, they tended fo
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discriminate between the two stimuli on the basis of the same dimension
(e.g., size), but reversed their cﬂoice to the opposite direction or value
of the dimension (c.g., large to small), According to the Kendlars'
interpretation, non-reversal shift-type learning assumes a direct association
between the stimuli and the motor responses of the child. Reversal of direction
on the same dimension, however, requ'res some kind of internal mediational
process. |

luria and his associates (1961) have described what they balieve to be
a fundamental shift in the generality of language mediation of intellectual
processes from younger to older children occurring around the age of five to
seven. Their experimental findings report other kinds of shifts, one of these
appearing about th: age of 16 months, the earliest age he found children able
to inaibit an ongoing, sensori-motor action through verbal instruction as
compared to single unit, conditioned stimulus signals. According to their
thinking, thaxthinfxpeintxupeaxwhizh these differences rest on the pivotal role
which language mediation comes to assume in intellectual functioning. The
acquisition of language enables the older child to inhibit direct associative
responses through the mediational or bridging mental operations which language
processes come to serve. |

Much of the evidence on these 'shifts," unfortunately, is drawn from
short-teim learning experiments, comparing different subjects at different points
in their life histories. This framework fails o control for differences in
the children's experience, which are actually reflected in large standard
deviations at the same age. That we ignore th: consequences of prior history

at some peril is nicely illustrated by Ling's (1941) classic experiment on form




concept learning in six~- to l3-mor.th-old infants, Her study is also valuable
for demonstrating the comparative value of lonpltudinal as oppos;d <0 short~
term learning experimental paradigms. In contrast to the Kendlars, she found
that through pursuing a longitudinal stimulation program with each infant for
several hundred trials over a period of months, infants were able to acquire
certain concepts of abstract form. By the age of 13 months, all infants were
reliably able to discriminate between three~dimensional forms (circles, arosses,
squares, triangels and ovals), despite perceptual shifts in relative size and

position, spatial orientation, number and even of reversal shifts along the same

stimulus dimensions.
| HWith the limited amount of evidence available-~ particularly in the
sphere of longitudinal-developmental studies (Fowler, 1966)-- we cannot rule out
the existence or importance of such Qualitative shifts in levels of cognitivae
functioning with development. But the existence of such shifts and their
timing is far from well establiahed; Moreover, the existence of shifts at any
developmental period does not preclude the possibility that infant learning ray
involve cognitive operations. That is, pattern and mediational functioning and
symbolic representation, as oppcsed to simple unit, associative control processes
may be inducible as early as the firt year, as Ling's (1941) study tends to
show. In short, while there may be a number of transformations in'the forms of
organization of cognitive processes over the span of davelopment, there alsc may
be many basic characteristics of infant intellectual functioning which can be
effectively described as cognitive during the early periods.

In this survey we shall sample selected atudies of infant behavior in

order to analyze and redefine the experimental variables and task dimensions in
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terms of cognitive functioning. We shall explore the roots, characteristics

and a few maximal attainments of cognitive processes (where investigated) during

the beginning periods of development. It will be our aim to sharpen awareness of

the incipient; cognitive ngture of infant functioning which empirical-normative
descriptions of behavior have long obscured.

The attempt to re-define runctioning in cognitive dimensional terms
entails more than the simple selection of a preferred theoretical framework.
The past emphasis upon reducing analysis to superficial behavioral descriptions
and/or short-term "objective,”" stimulus-response relations has contributed
toward dwarfing the development of our methodology and technique, as well as
blighted our imagination to the cognitive potentials in infancy. Only by the
systematic analysis of infant behavior within a more complex and molar cogni~-
tive framework, using concepts such as those of Piaget (1952), can we hope to
discover these infant potentials. We are equally in need of a vastly improved
longitudinal methodology, which systematically establishes the relations between
environmental stimulation and cognitive processes on a cumulative, developmantal
basis.

We turn first to miscellaneous short-term studies from different experi-
mental and conceptual settings--especially studies of infant conditioning,

perception and problem-solving to extrapolate what appear to be salient cognitive

structural features and relationships inherent in the tasks and stimulus situations.

Anong criteria useful for evaluating the cognitive complexity of task
functioning are the following: In general, we can assess the complexity of the
stimulus pattern and the response pattern or task performance required,

according to the number of discrete elements and relationships involved in each.
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At the simplest level, there may be, for example, a single unit stinulust
(e.g., a point of continuous light or sound) to which the organism comes
(learns) to sespond with some brief and relativaly simple and innate reflex
(e.ge, crying, sucking). Complexity enters at the stimulus end through
gradually increasing tho intricacy of an external pattern or structurel,
This means multiplying the number of components in a stimulus pattern and thc
organization of their relations in a horizontal network and/or superordinate
system.

While the complexity of cognitive structures is seen (and functions)
through the response processes, thaese can be evaluated through the complexity
of the means-end action systems the organism must carry out in a given task
situation. Cognitive complexity is demonstrated, in short, in proportion to
the complexity of operations which an infant must perform with stimulus systems
of increasing complexity. Perceptual discrimination betwesan two complex struc-
tures on & simple pointing basis (e.g., car versus dog) may involve less mental
complexity than using the objects for some purpose (e.g., pushing a toy car and
petting a toy dog). Complexity is further shoﬁn according to the number of
interrelations of part features, functions and mechanisms utilized in a co-
ordinated fashion in handling and problem-solving with sets of objects, e.g.,
employing the steering wheel, laadsrs and hose on a toy fire truck correctly in
function and sequence.

It is through perceptual-motor manipulation of objects, together with

1stimulus complexity is defined here in terms of the complexity with which the
human sensory apparatus is capable of processing stimulation under ordinary molar
conditions without the aid of special instrumentation, e.g., magnifying glass,
microscope, audiameter, etc,
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the use of symbolization, that the child becomes able to create new syntheses

at increasing levels of abstraction, in both space and time. In this way the
developing child moves from sensori-motor and infralogical to logical forms of
concoptualizing, He comes to learn, not only about the constancy of objects

but, slowly, through experience, acquires an increasingly stable, conceptual
picture of the conditions under which permanency, reversibillty, transitivity, an
conservation of matter are maintained, He has the potential, ultimately--not
only to acquire logical structures and styles for conceptualizing and solving
complicated problems in the external world--but to learn to construct, intricate

logical syntems of his own to extend his mastery of the world,

Neonatal Period and Early Months

Research on the first few days and weeks of postnatal life has been of
two main types, learning experiments and the study of sensory-perceptual
c;pabilities, As a result of limitations in expsrimental design, the role of
stimulation in developing these capabilities is not always placed in relief., It
has now been rather well established that neonates as early as a day or two old
are capable of discriminating perceptual patterns visually. In a series of
experiments, Fantz (1958, 1961, 1962) has demonstrated the ability of neonates
within the first week of life to discriminate reliably between two dimensional
pattermns. Infants less than 24 hours old were able to perceive the difference
between one-eighth inch, striped, black and whi%e patterns from uniform gray
stimull at a visual distance of nine inches. Over the first few weeks, infants
ware able to discriminate between squares and checkerboards, two face pattems

(including scrambled faces), vertical stripes and circles and other two-
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dimensional objects, Fantz (1961) and Venger (Zaporozhets, 1965) have both
shown that infants can also reliably discriminate between three;dimensional
objects at two to four months of age.

These investigators along with Thomas (1965), have also found that
infants during the first eix months of life consistently prefer pattern over
color and more complex over less complex patterns, such as checkerboards
against simple squares and more novel against more familiar stimull. Moreover,
Thomas' infant studies indicate that infants respond preferentially to sets of
designs according to the order of their complexity. This follous the work of
Damber (1965) and Earl (1961) which sugrests that organisms tend to choose
objects of optimal complexity value, Complexity value is defined as a level
of complexity just sbove the comfortable level at which the structures of the
mind have reached at any period in an individual's development.

Saveral principler of stimulus presentation are derivabla from this
collection of studfes. Attention and curiosity and therefore learning may be
mostly easfly facilitated {n infants by rating all stimuli on a scale of
conplexity values for each infant, presenting only stimuli within the assigned
value range, acoording to the infant's cognitive level, This line of experi-
mentation also suggests the value of sequencing operations. Stimulus prograrxn
should be designed in teims of gradients of complexity, The order of
presentation would then fo.low a sequence of increasing complexity, each
stimulus pattern presented falling at the proper complexity value, which would
gradually increase as the child leamed,

In the realm of color, fnfants a few weeks 0id csn apparently reliably
discriminate between color combinations of rad and green, red and yellow-green,

red and blue-green, yellow-green and blus~grecn, green and blue-green,



virtually 100 per'cent of the time (Chase, 1937). The latter set of operations,
however, may be described as single unit, stimulus discriminations, whereas
perception of pattern involves variation in number, arrangements and configu~
rations of stimulus units within organized patterns. In form perception, the
figure-ground discrimination which Kessen's infants were able to make at the
corners and edges of triangles may be considered the cquivalent of stimulus units,
compared with the complex pattern perception reported by Fantz and others.
Single, stimulus unit perceptual discriminatio. has been demonstrated during

the first two weeks of life across a range of sound frequencies and light
intensities (Bronshtein et al, 1958), as well as in movement of objects
(horizontal, vertical and civcular) (Beaseley, 1933), odors (Engen et al, 1963)
and possibly differences in pitch (leventhal and Lipsitt, 196u4).

From the foregoing it is clear that the human infant at the time of
birth or within the immediately ensuing weeks typically develops a fairly
complex sensori-perceptual apparotus in several modalities for exploring and
acquiring information with respect to the nature of the physical structures of
the external world. But this class of experiments on human infanta has built
in almost no control of the type, volume and deviation of external perceptual
stinulation to reveal its impact upon perceptual cognitive development, Some
of the most illuminating findings on the function of stimulaticn have emerged
from studies on sensory deprivation, of which most formal experimentation centers
on the davelopment of infrahuman animal species. Because of their dominant
longitudinal framework, these will be summarized in a later section.

We shall turn now to quastions on the form, direction and exten{ of

enmergence of cognitive motor action systems during the initial months of Infancy.



The principle form which the study of infant °~ motor learning processes has
taken, have been studies of infant conditioning. Studies of conditioning

focus on the responsc or motor action aspects of huma learning and activity
processes. A number of experimenters have successfully conditioned 1nfénts X0
& variety of auditory (e.g8., buzzer) und visual (e.g., light) stimull as early

. as the second week of life, although efforts have not been uniformly successaful
until some weeks later in life, when more stable response patterns are typically
established (Dashkovskaya, 1953; Marquis, 1931). The model of the classical
conditioning process in these experiments entails the formation of a single
connection between a simple unit stimulus and an innate reflex,

Obgervation of newborns discloses a certain amount of learning involved
in the sucking reflex; the initial response i{s sometimes either virtually absent
or crude and the infant often benefits from a certain amount of starting and
guiding before he develops effactive control of the sucking activity to obtain
milk through a nipple, from either breast or bottle (Kessen, 1963). Many infants
make adjustive movementa indficative of a self-teaching process (autcgenesisy '

Dennis and Dennis, 19ul). According to Peiper (1956) there are three main
formn of aucking, a lapping techniqua (1fttle used in humans), a pressure
discrepancy methods (most frequent) and a biting style (confined to bottle bables),
which {nfants come to choose between very early in the development of the
feeding process. But whether guided or self-taught and regardless of method,
the fact of change ond improvement in sucking technique suggests the importance
of some beginning mediational process in the regulation of behavier through
adaptive interaction with the environment.

Plaget (1952) defines’ the developrent of such regulatory control as a
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process éf acquiring sensori-moior schema. In the early sféges, these systems
are closely tied In space and time to the speciflc environmental conditions In
thch the shaping of the response system through learning orliginally occurred.
Bﬁf howsver llhlfed, do we not have the form of a means-end action svstem which
Is the basic form of all subsaquent problem-solving activity, however complex?
To the éxtent that varlabillty and change can be shown to take place, even In
slﬂble reflexes and from birth, there appears to be some mental control and
sfeerlqg of behavior, however rudimentary.

' Certain types of reflexes in the neonate, such as the Moro and plantar
reflexes, appaar to undergo relatively little of this form of alteratlion and
development In response to stimulatlon (ﬁcGraw, 1935}, Apparently as a result
of a comparatively low position of complext}y In the central nervous system
hlerarchy and because of thelr early phylogenettc origins In human adaptation,
they are altered and feature little ln subsequent developments of the child.
1+ ls rather with those reflex systems which do show modification with experience
and Increasing purposive control that we are concerned in demonstrating the
roots of cognltive processes In infancy.

Assuming then the early acquisition of thls primltive means-end action
system, self-qulded sucking to obtaln nourishment {or sensory gratlification
with thumbs and paciflers), In what manner do the classical conditloning
processes alter thls simple system? |t would seem that the simplest level of
functloning |s based not on the condltloned response but on the direct relation
between the elaborated (sucking) reflex system and the saticfying goal belng
worked for (e.q., mflk or sensory qratification), what has been terrnzd the

"unconditloned stimulus.," |f this Is so, then the acquisition of condltioned

-
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responses introduces a third dimension in the stru;ture of infant-environ-
mental intéractions, the association of the emerging suck;ng reflex system
with a second envifonmental element or condition, for examplé, a simple sound
or flash of light. This new element may best be defined as a signal,
presenting problems to the infant of attending and orienting to the new
dimension in both space and time.

The new stimulus (conditioned stimulus) is presented to the infant
beginning immediately prior to the presentation of the goal stimulus
(unconditioned stimulus). Changes in behavior which are observed, therefore,
following several days or more of training to Fhe new stimulus, which could not
be elicited prior to the training (i.e., in the absence of association with
the goal stimuli), supgest the formation of a mediating connection in the
infant's mind., The new or conditioned stimulus must come to have some meaning
as well, that is, some function for him in relation to the original goal
stimulus. The characteristic changes observable upon the occurrence of this
new stinulus, namely, the advent of or increases in sucking, mouth-opening and
related movements, together with cessation or decreases in crying and general
bodily movements, resemble preparatory actions. These indicate the presence of
intemal expectations that food (the poal stimulus) is imminent (Marquis, 1931).
The;e appears to be established accordingly, some kind of three-way set of
interconnections, betweea the infant and each of the stimuli and between the

two stimuli themselves; that is, relations between the stimull (as well as to

the different stimuli) are established in the infant's mind in the form of
s<able, functional expectations. The stable form, timing and patterning of h.r
movements would seem to reflect the presence of soma intemaljzed structure,

similar to Plaget's schenata,
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Historically, much emphasis has been placed on the seemingly automatic,
character of conditioned response 1éarning. reducing behaviors acquired in -
this framework to the realm of more or less "mindless," mechanistic operations
and functions of the autonomic nervous system. Yet there may be cognitive
mediational aspects involved which are difficult to overlook. These are
additionally verifiable if one encompasses for consideration not only the emooth-
end-product conditioned response, means-end actlon'eystems but the orienting
responses which appear during the course of the conditioning-learning curve
periods (Razran, 1961),

During the early emergence of conditioning experiments and behavioristic
theories, interest centered on the stable relationships which developed between
stimulus oonditions and response pattems. Yet even Pavlov noted the orienting
activities typical of the early'étages of conditioning, which can be described
as more flexibly adjustive to the salient stimulus dimensions of the environment
(Razran, 1961). Tolman (1932), in fact, defined cognition as a process of
Yobject ;djuatmant." As conditioning develops and stabilizes, the more conscious
or cognitive operations gradually drop out to become automatic or regularized
in the form of “habits."

The process can be illustrated through the experimental techniques
developed by Bronshtein and his associates (1958) in the Soviet Union and
adapted by Lipsitt and his colleagues (Laventhal and Lipsitt, 1964} Engen et al,
1963). In these studies two stimuli in a given stimulus dimension (e.g., light,
intensity, pitch, sound localization, odors) of varying frequency, intensity or
position are presented to an infant (as young as one day old) who {s in the process

of sucking (Bronshtein) or in & neutrel or baseline state (Lipsitt), The initial
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response involves cessation of sucking or increased body and leg movements

and respiration, followed by adaptation over a series of four or more trials
The adaptation consists of resumption of sucking or simplification of movements
and breathing toward baseline conditions. In an experiment of Enpen, Lipsitt
and Kaye (1963) the adaptation of the 32 to 68-hour-old infants is described
as a gradual response evolution. The response over tha trial series changes
from ditfuse and disorganized body movements to a smooth and efficient turning
or retracting of the head to escape a strong olfactory stimulus,

From this technique it is thus also possible to establish that the
1imits of sensory differentiation in the infant are much greater in a wide
variety of sensory modalities and stimulus dimensions than had been previously
demonstrated, Each time the stimulus differences along‘u dimension shift and
the infant orients {(as measured by changes in behavior), we have an index of
sensory discrimination,

But equally important, these experiments disclose the ''object adjustive"
features of infant behavior, even a% the neonatal level, the orienting toward
the salient features of the stimulus situation, followed by gradual accommodatio
The latter takes the form of the elaboration and coordinaticih of innate reflex
systems or the acquisition and development of new and efficient means-end (actios
sys;ems. One of the significant aspects is supgested by the ability of the
neonate to inhibit an ongoing response activity (sucking) to stimuli as well as
incresse it. As we shall observe from the atudias of luria (1961), however, the
kind ¢f inhibition possible in the ecarly months {s quite limited, in comparison
with the more regulative type of control emerging at later periods. It appears,

therefore, that copnitive mediation may be acquired by infantu shortly after




birth, although restricted in form and complexity. There is litt}e more than
some in{tial flexibility in ability to shift in attending or orienting toward
stimulus goal objects., The neonate éan, at beat, learn to smooth out, elaborate
and associate simple, innate reflex systems to a two (simpls unit) stimulus

chain sequence, stimuli which are separated by no more/:h;:w seccnds in time

and proximal in space.

The l1imited levels to which infant learning can propel infant develop-
nment during the immediate postnatal period should not, on the other hand, blind
us to ites function. Despite the tenuousness with which conditioned responses
are often established during the first weeks of life (Kessen, 1963), the
conditions for learning available -akolgifferonca. Kasatkin (1960) found that
infante can fom conditioned responses during the second month of life,
regardless of the degree of preméturity of birth. In the words of El'konin
(1957) (who cites Kasatkin)

".+ethe functional maturity of the cerebral cortex depends upon

ite actual functioning; this alone can explain its esrlier

maturity {n premature infants."
The contrasting volume of astimulation available for development batween conditions .
outside {poatnatal) and inside (prengtali the womb appears to make the major
differenca, The influence of more refined differences in beginning life
oxporiencos.[;:égzbly affeot ease and rate of conditionability and a variety of
developmental functions, bcccmo§ wore manifest within the framework of longitu-
dinal-developmantal studies like those of B. White (1984, 1988) as we shall now

descride.
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‘Stimulation in Subsequent Development

If we can find roots or primitive features of cognitive functioning
in earliest infancy, the scope and complexity of cognitive functioning appears
in bolder form in later stﬁdies of infant learning and development.. Because
few of the learning studies to be reported attempt to engage the infant in
learning a series of tasks of increasing levels of difficulty on a longitudinal
basis, we really have very little evidence as to the reaches of cognitive
potential in infancy as we have earlier reported (Fowler, 1962a, 1966). The
classes or aspects of functioning into which we have divided the studies include
(1) sensori-motor cognitive operations, (2) the acquisition of perceptuo~
cognitive structures, (3) symbolic mediation and structures, and (u) discussion
of related issues and concepts. These divisions are to some extent necessarily
arbitrary; for example, some of the studies attempt to relate m’tor processes
to verbal functions or again, sensori-motor problem-solving is likely to involve

the acquisition of cognitive structures.

Sensori~-motor Copnitive Operations

In a series of studies on conditioning infants from birth to six months
of ‘age, Papougék (1965) has attempted to demonstrate the emergence of purposeful
activity in the infant's functioning. Using as a response what he terms the
food seeking reflex of head turning, the infant is conditioned either to a bell
or-a buzzer in association with milk (the unconditioned stimulus) placed to the
left or right side of his head. Stable but weak conditioned responses of long

Jatency appear during the second week of life. lateral differentiation between
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left and right turns was completed by six weeks. During the four- to six
months! age period, the fnfant finally becomes able to make voluntary left br
right wrns, that is, to make purposeful response shifts, according to which
side the sweetened milk as against the unsweetened milk appears., This gradual
voluntary shifting of the infant's head from left to right as the sﬁeetened
milk is shifted from side to side follows the conditioning of both sweet and .
unsweetened milk to the same stimulus. It appears, in other words, that the
infant leams to search from one side to the other, over a period of trials
when he doesn't find the milk on the expected side.

There are several studies focused on grasping or manual prehension, all
of which 1n;olve visually directed reaching. In MWichxef one study a single
_Infant was trained to grasp and coordinate the holding of the bottl‘ of milk
in order to carry out self-feeding kxxxxxxxxR® ¢ Fowler, unpublished study).
Self-bottle~feeding of this kind appears to involve the coordination and
sequencing of a falrly complex set of manual, oral and visual operations, which,
particularly in the learning phasoa.may/:;sumad to involve considerable
cognitive mediation in building up the necessary sensori-motor action schemata,
following the thinking of Piaget (1952), Forerunners of this type of complex
coordination of grasping and other motor actions f{nvolved in self-feeding are
evident in an earlfer study. Curti (1930) trained an infant of approximately
four-and-a-half months to grasp a rattle in a serfes of lu trials spaced over
a period of one wuek, As we have observed earlier, the '"emoothing" operaticns
which occur as the infant comes to master the skills involved are apparent in
‘ the schifting from a diffused, random-type of grasping response to a well-
coordinated simple grasp, There is a gradusl elimination of most of the gross

body and other dysfunctional movements.
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More recently, B. White and his associates'(lgsu, 1666) have been
studying through experimentally controled observations the etiolopy of these
kinds of visually directed movements. They have traced and classified a
normative sequence of development over the first six months of life in terms of
eight stapes of development culminating in visuallly directed reaching just
prior to the age of five months.,

Of significance in the present context is the success of the investi-
gators in manipulating environmental crib conditions of institutionalized
children in a way that experimental groups achieve top level reaching in
approximately 60 por cent of the time required by control groups, or at less
‘than age three months. The various combinations of experimental stimulation
include enhanced opportunities for self-initiated movement, exposure to a great
variety of color, form stabiles in the crib,and extra handling by adults.

There Was evidence in these studies that certain focused forms of
stimulation, particularly the use of spacially decorated pacifiers place at
the point of normal infant visual accommodation (eight to ten Inches), accelerated
further the development of visually directed reaching. On the other hand, there
was a tendency of specially stimulated infants to be slightly delayad in hand
regird and swiping responses. This unevenness of development might be avoidable
if all aspects of a series of learning tasks are subjected to careful analysis
to insure the coordination of sequencing operations. 1In this manner components
of each sensori-motor cognitive structure can get integrated intn effective schema.

Investigations of Dennis and his assoclates (1957, 1860, 1965) in the
Middle East point toward adequate environmental stimulation in the early years

as essential for cognitive skill developrment {n the gross-motor sphere. Gross-




motor development_ has long been considered to be particularly tightly

governed by biclogical maturation, as even Dennis himself had emphasized in

an earlier study (Dennls and Dennis, 1941). Dennis has been able to demonstrate
that infants in institutions under conditions of insufficient stimulation

tend to be extremely retarded in such gross-motor developmentral activities as
sitting, creepihg, crawling, walking and standing. MNoreover, Dennis and

Sayegh (.1965), working with a group of five underatimulated institutionalized
infants, were able over a period of one month to produce significant improvement
in infants' sitting performance and gmerally in developmental agc scores on

the Catell scale, compared to eight controls who gained only slightly. Stimu-
lation consisted of 15 days of one-hour-per-day opportunities to sit and
manipulate a seriés of small objects.

The role that particulai forms of stimulation may have in development -
fs {llustrated by a study of the influence of & flexible, child rearing methodo-
logy (generally known as a penmiaai#e orientaticn) upon the test scores of 16
infants followed in a Yale University rooming-in project (Klatskin, 1952), By
the ages of approximately 12 and 13 months the children were found to be
generally advanced beyond developmental sge nomms in gross-motor functioning
but not in verbal and fine, visual-manual coordination. Evidently, the enhanced
opportuni{ity to engage in thysical exploration of his immediate environment
{mproves the {nfant's skill in handling his whole body apparatus as & means-
action instrument. But more focused types or atimulation are required to
facilitate verbal ability and fine perceptual-potor, prodblaa-solving skills.

Bayley (1965) veports. in the same vein, in a survey of 1409, one-to-

tifteen-nonth-o0ld infant: on her scales of mental and motor development.
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Comparisons of the infants accordin; to sex, birth order and education of
either father or mother, and geouraphic residence produced no score differences
in any of these subgroups. 0a the other hand, a comparison of the motor test
scores of Negiro and white babies, showed the Nepro children to be consistently
advanced over the white infants on 11 of 60 items on the mowr scale (with no
difference found on the remaining items), principally those which may be
defined largely in terms of gross-motor operations of balance and coordination.
Similar findings have becen reported by other investigators (Knobloch and
Pasamanik, 1953; Pasamanik, 19u46; and Williams and Scott, 1953). Geber (1962)
has postulated that this may be the result of a greater lattitude often found
in lower class and Negro children's environments with respect to opportunities
for large-motor, physical exploration.

One of the critical issues on stimulation which has long plagued us is
the question of timing. The problem of timing is represented by a variety of
different concepts and terms, such as "critical period,"'"learning readiness,"
and "teachable moment." The central core in these terms is found in the idea
that development progresses at a certain rate through a set of sequences of

increasing comp .exity. The level of task difficulty and complexity of concepts

presented for learning should not exceed the level of deve! which a
child has attained. These concepts of developmental seque: ch are
basically consonant with Piaget's (1952) theories of devel. ive found
experimental support in some studies (Elkind, 1961; Kohlber Wohlwill,

1960) but less in others.(Feigenbaum, 1963; Kofsky, 1966).
Some of the measurement problem apparently relates fficulty of

devising clear and standard instructions and task arrangen 1isks at
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different levels to prevent interference with measurement of intrinsic task
difficulty. There may alsc be a limiting condition, howaver, which cuts
across sequential levels of complexity, namely, familiarity with the specific
dimensions, concepts and content inherent in any subjact area structure
(Feigenbaum, 1963; Uzgiris, 196u4). As long as the notion of timing is not
tied too closely_to age, there is a certain reasonableness inherent in this
orientation. Unfortunately, although some account has been taken of interest
factors and of variations in the quantity and forms of experience accumulated
ontogenetically, much of the burden of explanation has been placed upon the
"natural" ripening of cortical processes through blologically regulated
maturation. Historically, this orientation has long haunted school systems,
as if to justify the powerlessness of teachers to alter the mechanical, mass~
oriented framework and procedures prcduced by rigid establishments,

Much current thinking is moving away from the concept of critical ages
and periods in the form of rigid, age-associated stages of development to the
idea of optimal periods and sequences for gearing stimulation to development.
This notion envisions a more powerful and continuing but adaptive function for
stimulation, operating interactively in organismic-environmental relations.
Individual differsnces thus come to the foreground, development varying as a
product of both biological factors and the cumuiative forces of stimulation.

in th—e 1920's and 30's an extensive series of experiments wers carried

" out on infants and small children, attempting to settle the question of the
relative importance of maturation as against learning in development. Many of
the experiments carried out by Gesell and others (Dennis and Dennis, 1941}
Gesell and Thompson, 1929; Hicks, 1930a and bj Hicks and Ralph, 19313 Hilgard, 1933)
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ﬂiﬁ manage to show that the problem of timing bore considerable importance.
But there were several constraints in the design of these experimgnts, as

this writer has discussed elsewhere {1962a), which tended to throw into the
shadows the importance of stimulation as a force in development. In the late
1920's, Gesell and Thompson (1929) began a study of motor learning as part of
a longitudinal investigation of Gesell's feamous identical twins T, the trained
twin, and C, the controled twin., This study can serve to illustrate these
constraints very well.

Beginning at the age of 46 weeks, twin T was given 20 minutes of
training in stair-climbing and cube manipulation (including prehension and
manipulation of construction play cubes) over a period of six weeks. At the
end of this period, twin C proved equal to her trained twin'mate, T, in cube
behavior, but could not climb five stairs even with assistance, while twin T,
by this timé, was an expert stair climber. At the end of two more weeks, still
without training, twin C could climb to the top of the stairs without assistance,
but took 45 seconds compared with about 26 seconds for twin T. Twin C was then
given two weeks of training, at the end of which time she could reach the top
in ten seconds, Her skill ncw approached that of twin T,

The prominent position in which Gesell and others have placed maturation
in their interpretive framework appears to result from their tendency to ignore
several basic restrictions inherent in the design of this type of short-term
learning experiment. In the first pldce, skill ceilings are probably intrinsically
low.in motcse tasks of this order, Even prolonged periods of training probably
could not improve performance on these relatively simple tasks, much beyond *he

competence attained in these short periods. In the second place, while twin T
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was undergoing specific training, twin € was living in a reasonably normal
environment. She had ample opportunity for self-guided oxploration and experi=
mentation, termed autogenous sources of learning by Dennis and Dennis (1941).
She was presumably acquiring many varieties of expérience in objsct prehension
and manipulation through exploratory play, as well as engaging in gross-motor
activitied, Both of these as well as other related activities would contribute
heavily_toward the kinds of cognitive. motor competence, namely, learning to use
the hands and body as problem=-solving instruments, demanded in the specific
tasks in which T was being trained.

Actually, the importance of the role of stimulation can only be filrmly
appreclated when one compares studies carried out on a longitudinal basis. The
studies, for example, of Dennis and his co-workers (1957, 1960, 1965) on
infants in institutions, undersfimulated for long periods, who are found to be
grossly retarded in gross-motor skills are illustrative. It may not be, as
McGraw (1935) was inclined to say, because gross-motor activities and simple
tasks are phylogenetically determined but rather that we are accustomsd to
observing infants develop under conditions of average stimulation over the long pul.

It is interesting to compare the cognitive motor skills of both/gzsell's
twins, T and C, with the performance of children reared under average conditions,
without the benefit of specifically focused stimulation. In stair-climbing,
for exanple, fwins T and C at about one year could climb five stairs alone in
approximately ten seconds. According to Gesell's (1947) own developmental nomms,
the average American child does not typically even creep up stairs until 15

walks only

months, walks up with assistance only at 18 months,and/alone /at ‘two years.

Even within the short-~term experimental framework of these studies, the



investigators, in their stress upon maturational processes, all but ignore
the substantial gains that both control and experimental children invariably
made as a direct consequence of systematic stimulation,

The relative potency of long- as apainst short-~term follow throﬁgh
effortu at stimulation can best be appreciated by comparing this class of
short-torm maturation versus learning study with the classic and unique study
of twins by McGraw (1935, 1939). Comparisona between the twins were limited

methodologically by their fraternal relationship and such factors as partial

. failure to control for Jimmy's (the control twin'a) social isolation. Yet

the value of this study aﬁ‘a model is exceptional because of its unusually
systematic and longitudinal contrwl of stimulation in the infant period, along
with the impressive learning accumplishments of the experimental twin,

Starting at the age of 20 cays, the two boys were brought to the
laboratory daily,seven hours a day for a period of two years. During each day,
Johnny, the experimental twin, participated in about three hours of guided
exercige and training per day, while Jimmy was shielded from contact with Johnny.
Except for the attentions accompanyiilg routine care, he was left to play with
a few toys in his crib.’

The training was divided into two classes of activity, one of which was
described as phylogenetically based. These consisted of simple reflex or other
low=level activities, embracing the Moro reflex, maiual prehension, crawling
and creeping activities, and other similar, relatively simple, fine- or gross-
motor perceptual-cognitive activities. The training in this sphere followed a
course of timing more or less according to the expected noms for development
of the type of functions ;n question, nevy fuﬁctloné being ¢dded in each case at

about the expected normative period.
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Generally speaking, for these simple functions, McGraw found that the
added stimulation with Johnny did not materially advance his rates of develop=-
ment beyond tnose of his fraternal twin or of the group norms cf other infants
under study, Howaver, McGraw was comparing a stimulated child with norms for
children Adeveloping under average conditions of stimulation, as against
deprived children, for example, such as Dennis (1960) and others have described,

McGraw's findings are at variance with the accelerated development with
which B, White and Held’s (1966) infants responded to enriched stimulation in

visually directed reaching. B, White's subjects were institutionalized infants,

however. On the other hand, the discrepancy may also be a function of the more
defined and complex analysis of experimental conditions of stimulation under-
taken by White right from birth, as well as the longer perfod in which stimulation
Qas apparently conducted on a particular sensori-motor scﬁemata.

McGraw's experimental program on complex cognitive-motor learning,
which she classes as ontogenetic, meaning more controled by cumulative experience,
produced more dramatic results. The educational program for these complex skills
began for Johnny at the age of sevun months, continuing until the twins were
approximately 24 months of age. 1raining for the controled twin, Jimmy, pegan
only at the age of 22 months and continued for only two-and-a~half months. The
1list of activities in the pfogram embraced swimming, diving, descending and
ascending inclines (slides), jumping and climbing off high stools, skating,
tricycling and grading and manipulating stools and stacking boxes, At the end
of the 22-month training period, Johnny was far superior in mastering all skills
compared with his unstimulated twin, Jimmy, Differences were marked even
following two-and-a~-half months of special training which Jimmy receivad lxliﬁzm

age of 22 to 24 months.
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The effectiveness of the nroeram nay be 1llustrated by the fact that
Johnny learned to swim entirely alone, maintaining a horizontal position but
remaining submerged six inches below the surface,” by the time he was ten months
of age. ‘He could then swim across the tank, a distance of about seven feet,

He had established some mastery of roller skating on four-wheeled, ball bearing
skates betﬁeen the agles of 13 to 15 months of age. He could climb up a 61~
degree incline at the age of 16 months and a 70-degree incline at the age of

22 months. By :he ape of 15 months, he dove alone off the edge of the pool
with much pleasure. At 17 months, he dove similarly from a springbeoard. His
accomplishments were similar in other activities.

This study appears to underscore in a manner almost no other study does,
the value of longte:., developmental stimulation programs starting at the
earliest infancy. The remarkable achievements of Johnny by the age of two years
stand in vivid contrast with the minor achievement differences demonstrated in
the short-term learning investipations conducted by Gesell and his followers.

The impact of the early lonpterm stimulation is further indicated by
follow-up measures made on the twins, At the age of six, Johnny generally
maintained his advantage in those skills in which he not only had attained a
high degree of mastery but also in which the alterations in body structure did
not affect his performance because of shifts in equilibrium requirements. He
maintained his skill in tricycling and getting off pedestals, for example, but
there was a marked deterioration in his skating ability.

The tendency for competence to be lost in certain types of activities
underlines the value of continuing training and/or practice on a more or less

indefinite basis. There is often a pseudo issue raised in which the test of



early stimulation become the pervasiveness of its influence upon all laxer
development. This ignores the problem of forgetting which, as any accomplished
musician or speaker of a foreipn language can testify, bears some relation

to time since previocus practice, It is probable, in other words, that while
the early months and years of life may be valuable to launch tha foundation
for later develcpment, stimulation extending even over the first three years
cannot carry the entire burden of development. Stimulation must often be
pursued ove; a much longer developmental span in many cognitively complex
fields to permit the accrual of large bodies of information, skills and the
mastery of concept hierarchies. This point is especially well illustrated in
the field of music, as will be shown presently.

Not the least of the findings which emerge from McGraw's prolonged
early training study is the poﬁer of mis aearly stimuiation--fresumably including
her methods and attitudes--to generate effective and relatively permanent
motivational systems, a sense of efficacy (R, White, 1959), At nearly every
phase of the training period, there were striking contrasts between the boys in
the quality of interest displayed. Johnny consistently demonstrated high self-
confidence and enthusiasm as he engaged in the complex motor activities, an
attitude which persisted to the later follow~up study at age six. He tended
to throw himself into a task, even a new one, wholeheartedly, with little
considaration of the risk contingencies. He would also parsevere longer than
Jimmy in exploring the dimensions of a task in order to work out solutions.

There wei‘e, in brief, some sort of generalizing processes at work, a
kind of cross-facilitation which not only gained superiority in particular skills
for Johnny but led to generally superior muscular coordination and cognitive

orientation for learning Iin the gross-motor sphere. He acquired what may be
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defined as a general cognitive learning set for grbss-motor activities, an
ovientation and learning to learn. Not only his skill level but the manner

{n which he handled himself in approaching and engaging in a task was quite
superior to his twin, Jirmy. The extent of genaralization is indicated, for
example, when at the age of 16 months he was taken to a lake for the first
time. He dove and swam in the water with little hesitation and much delight
after having been limited previously to swimming and diving in a miniature pool
seven feet across,

It was evident from this study that motor skills are not simpls,
mechanical-type operations. They are also cognitive operations. One may
conveniently divide these ontogenetic skills into two classes, both of them
involving problem-solving., In the first, there is a heavy proportion of
dependence upon the body appendages and torso as instruments for accomplishing
certain ends. These skills include diving, swimming, jumping, skating and
the like. Tha second form of task raquired complex skill manipulation of
physical objects as well as use of the body as an instrument. Johnny had to
manipulate, grade and/or pile stools and boxes in order to reach an object
suspended from the ceiling otherwise out of the child's reach.

In the latter activity McGraw attends more explicitly to the cognitive
processes and dimensions required of the tasks. She mentions, fof example,
that as he approached mastery, Johnny would stand off from the randomly placed
set of boxes on stools to reflect, His expression clearly indicated he was
analyzing the problem before attempting solution. He also became more
sensitive to discriminating.the concept of height by the age of 15 months, as

a result of his training in manipulating and grading these stools and boxes.




By the aze of 20 months he was beginring to understand the concept of serial
order. At 22 months, he had clearly mastered this concept, grading as many as
five heights in a series.

In this regard it is interesting to compare Johﬁny's accelerated
development of the concept of seriation with norms derived from Piaget's
studies (Flavell, 1963, page 314). The youngest children, four-year-olds, in
Piaget's experiments were unable to arrange objects (dolls) in a series
according to height, or to insert a missing doll in its correct ordinal position
even after the experimenter had arranged the series of dolls in order.

McGraw also conducted an experiment on memﬁry development, training
Johnny to locate hidden objects. After several months of training, Johnny at
24 wonths, could locate eight unrelated objects, hidden 12 hours eariiar,
regardless of order in which asked for. His performance was, in fact,
considerably superior to the unrehearsed trials of adult observers in the project.

Yet the boundaries of Johnny's competence, compared with his untrained
twin, are relatively clear. The demarcation of competence was highlighted by
comparing the boys' performances on a variety of fine, perceptual-motor,
problem-solving tasks, given to both children at the age of 24 1/2 mcnths.
Most of these tasls required the child to diccover that sets of sticks or other
means could be combined to obtain a lure otherwise out of the child's reach.
Although similar in a general way to the stcol and box piliﬁg tasks, the fine~
motor tasks demanded greater precision and more complex reasoning., On these
tasks, Johnny was no faster than Jimmy in his rate of learning to solve problems.
He was, on the other hand, consistently supgrior in such géneral aspects of his

cognitive functioning as the amount of searching, exploratory and analytic
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operations he employed in solving tasks. He was also superior in his ability
to make precise size discriminations involved in one of the tasks. Ile showed
a slight and continuing advantape on the Merrill-Palmer and Minnesota prescl.ool
scales over his sib. Both children, however, scored somewhat below average norms

These additional examples of performance discrepancy between gross- and
fine-motor spheres of competence would tend to support the notion of cognitive
competencs as processes partially bounded by or anchored to particular areas
and dimensions of activity. There was, in brief, a relative lack of transfer
across spheres of activity. This point is further illustrated by Johnny's
relatively poor language development compared with norms, as well as the fact
that he could make good size discriminations on a non-verbal basis but was poor
when using language mediation, |

In view of the unique qualities of this study it is worth summarizing
certain principles and methods employed in the training program. In addition
to the longitudinal plan for stimulation, one of the most outstanding principles
of the program was the careful attention McGraw devoted to analysis and grading
of the task sequences. Tasks were arranged in terms of levels of complexity,
difficulty and logical or&ev, following the natural arrangement of skill and
_cognitive components of a task. In learning to tricycle, for example, attention
was first given to the process of learning to pedal as separate from steering,
leaving the latter operation until later.

Tu teach swimming, the first problem was defined as learning to get
the grasp of the dimensions of water. During the first month, with careful
guidance, the child learned to accept submersion and how to spit out swallowed

water. Attention was then shifted to learning forearm strokes. Each week, the




hamess around his balance point at tho chest was moved a bit furthar toward
the lower torso, making him increasingly, but only very gradually; dependent
upon the movement of his upper appendages to hold himself horizontal, aa well
as to sustain forward motion. Similar kinds of sequential guidance and well-
timed and analyzed intervantion were provided throughout all of the activities.
The training program was, in short, longterm, carefully graded and systematic.
Motivational conditions were handled principally through establishing
a well-defined and systematic framework of routines, in which adult expectations
for the child to exercise and be guided clearly produced internalized expectatiors
in Johnn;s to carry out a daily regimen of éctivity. But 1t {s equally obvious
that "forced-feeding' and pressure techniques as such were underplayed. Although
the experinmenter maintained something of a neutral rather than & praise-
oriented attitude, it was clearly an accepting attitude and social framework,
in which the child came to anticipate with pleasure and confidence the exercises
and achievement léarning. The semi-permissive aid Interest basis used for
generating motivations is suggested, for example, by McGraw's practice of
concentrating on activities of.thhny's choice on many days.
The motivational system utilized may be described as primarily intrinsic
. reinforcement, deriving from satisfaction over achievement and mastery, within
a framework of social reinforcement--experimenter approval. The orientaticn
incorporated another principle, nemely, the constant analytic or cognitive,
problem-gsolving orientation of ‘the experimenter in her approach to teaching,
She used a light, guiding hand, with 1ittle verbal didacticism, often letting
him work out solutions to skill céordinatlon and sequencing. Focus was again

and again upon the dimensions and relations involved in a task, perfecting and
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integrating performances as a consequence of assessing an¢ .rrstanding task
dimensions and sequences.

Finally, the entire program was based upon focused lation in
specific task learning, nearly all of which concentrated ir rle~type
sphere, namely, problem-solving in the gross-niotor area. The learning of
conéepts and principler, in other words, was tied to particular contexts and
types of perceptual-motor mmbxxmxrkm: learning. Yet this orientation also
resulted in considerable cross~fertilization among the tasks, as witnessed by
the developmint of highly generalized competence, muscular coordinat{on and

cognitive orientations toward the gross-motor sphere in general,

The Acquisition of Perceptual-cognitive Structures

Sensory Daprivation. Curiously, awareness of the tremendous value of

early atimulation as a vital, i{f not critical, exparience for all subsequent
davelopment has found {te greatest impetus from studies on its absence, or
studles of animals and children daprived of assumed normative levels of stimu~
lation. The stu&y of deprivation is, of course, simply the obverse of the atudy
of acceleration, differing principally in the direction in which stimulation is
‘variod from soma assumad norm, The basic problem remains the study of how
variation in quantity and type of stimulation cumulatively influences the
cognitive and personality development of the child,
Interest in this problem was early generated by the ploneering studies

of paychoanalytically-oriented workers like Spitz (1945) and Goldfard (1955),
on the one hand, and from Skoq;k (19393 Skodak and Skeels, 1945) and Skeels
(1942} Skeels and Dys, 1939), Kirk (1958) and otﬁers. who were interasted in
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broad scale intellectual differences in development. The prevailing consequences
of early deprivation have been apathy or heightened social attention-seeking
(Casler, 19613 Ye_xrmw, 1861) and depressed intellaectual functioning as

measured by IQ tests. In one of the few, better c&ntroled studies confined

to the infant period, Gilliland (1$49) compared IQ scores of 300 home reared
with 300 institutionally reared six- to 12-week-old infants. On 18 of the 40
items of the Northuestern Infant Intelligence Test relating to social and
physical contact, as well as on mean test scores, institutional (presumably
deprived) infants performed significantly lower than home-reared_lnfants.

Those psychodynamically oriented have placed the burden upon matemal
deprivation, while Xirk, Skodak and Skeels and others have placed greater weight
upon the impoverishment of {ntellectual stimulation. Yarrow (1961, 1965), stresses
the importance of distinguishing between various forms of early expasrience,
especially, social, affective and sensory stimulation but accords no independent
role to cognition, Experimental studies of sensory or perceptual and social
deprivation have largely overlooked questions of cognition in defining experi-
mental taske and measures, except for the ampirically developed, global-type IQ
measures (Fowler, 1966),

There also has bean little inclination, until racently, to look at the
cognitive dimensions of social development. Soclal development as a cognitive
process has been defined by Piaget (13u8) and elaborataed by Kohiberg (1963) and
Baldwin (1965). The concapt "soclal," in particular may be thought of as
simply one area of experience, varying in the anount of perceptual-cognitive
complexity involvea, wmuch as does experience in any area of the "thing" world

of inanimate objectes, In the sames manner, the proportions of Intultive as
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compared to symbolic functioning in the social sphere, varies as does our

commerca in any other sphere of reality. Unfortunately, our assessment of
social cognitions historically have been diluted through burial in global

1Q measures or confined to sets of observations which have defined social

functioning 1n opposition to perceptual-cognitive processes.

Early perceptual and social stimulus deprivation has been experimentally
explored widely on the animal level through the work of Hebb (1947, 1549), Scott
(1963) and others on dogs reared in social isolation and confinement. Riesen
(1947, 1960) has studied visual deprivation in monkeys reared in varying degrees
of darkness and Harlow and associates (1960, 1962) and others (e.g., Groen and
Gordon, 196#5 have studicd the effects of early and protracted stimulus deprivation
oextensively over a rangs of social and sensory variables, such as tactile
stimulation and peer and maternal oxperience. On the limited visual deprivation
research on humans, congenitally blind infants who later regained their vision
through surgical intervention, proved to have defective pattern vision (Senden,
1960). They required prolonged visual axperience to attain levels which remained
even then below norms,

Despite the confusions which have beset the study . off stimulus depri-
vétlon (and acceleration) collective offort in this field has yielded some
quite provocative longitudinal findings. Consistently, in animals, there has
been a rather direct relationship between the typa, extent and earliness of the
sensori-cognitive deprivation and the form and extent of depression of
functional dsvelopment. In humans, when measures are made of sensory, social
or IQ changes with oxpcrience_@n comparatively shortrun periods of two- to three

differences or more
years, the typical mean IQ (and other)igeizs of five- to ten/points, even when
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different given the usual problems of methodological cor
significantly fiwoodor than controls, have seldom been startlingé It is only

when we expend our horizons to check the cumulative consequences of gross
differences in experience over long time arcs of development that resulting
contrasts between experimental and control subjects become more dramatic.

There are two particularly noteworthy investigations of this order,
We have first, the wduabde data by Newman, Freeman and Holzinger (1937) on
identical twins, separated between the ages of two weeks and six years. The
significant finding (sometimes obscured by the later similarity in IQ scores
found in many of the twin pairs, despite separation) is presented by Woodwort
(1941) who, combining this with additional data on separated twins, found a
correlation of .79 between the anount of educational dii{ference and the IQ
differences botween adult twins.

The second, a truly longitudinal and controled study (Skeels, 1965)
of the cumulative consequences of stimulus deprivation, contains rather start.
results. After a lapse of 21 years, all 25 adult members of Skeels and Dye's
(1939) original study of (functionally) mentally retarded, institutionalized
infants have been located. At an early age, 13 experimental group infants
ware tranaferred to another institution, where they were placed in the care of
mentally retarded mother-surrogates in a ons~to-one relationship. The latter
are reported to have identified with and devoted themselves wholeheartedly to
the motherin, role. At later points, 11 of the 13 were placed in adoptive
homes, while all 12 control group children remained in a nonstimulating
institutional environment over many years, Now, as adults, the medfan educa-
tional levels reached by the_qxperlnantal group is 1éth grade (four havi;g 5OM

college) compared to tho third grade for controls. Occupationally, all 13
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experimental subjects are self-supporting in jobs ranging from semi-gskilled
iabor to professional. Only 50 per cent of thHe controls are unemployed, one
died and, of the balanca, only one is employed above the level of unskilled
labor. Four are still institutionalized, Maritally, 11 of 13 of the oxperi-
mental subdbjects are married, and nine have children. Only two of the controls
have married and one of these is divorced. While follow-up IQ comparisons are
not reported, thase findings on intellectual and social achievement and
competence are vivid testimony to the importance of experience--however defined

in and to the drama inhaient in longitudinal experimentation.

Accolerated Stimulation. Much of the lore of the nursery school and

infant development, as well as both the earlier developmental theories of
Gesell and the currently popular cognitive developmental theories of Plaget,
define infant cognition in terms of sensori-motor functions. One of the main
aims of this chapter is to analyze experimental evidence so as to set in rol{ef
the cognitive dimensions of early learning processes, a pariod in which language
mediational processas are clearly secondary. In an interesting collection of
exparimental {nvestigations in the USSR, Koltsova (1960, 1962) and her colleagues
have been studying in intimate detail the affaect of motor mediation upon the
development of cognitive processes In one- and two-year-old children. In one
typs of experiment (1960), she finds that children, whose instruction in a
verbal task, e.g., "Giva me the doll," {is sét in a framework demanding & widae
variety of motor acts, leam to generalize in a test situation to a criterion

of 80 to 90 per cent. This compares vith no generali:atioﬁ evident for children
who leam verbal lnstructlon; in the context of only ons or two motor ascta, In

another similar experiment (1962), she finds that classiflcatory cucept labels
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of a genus-species type are learncd more rcadily when accompanied by
conditioning in tactilae, visual, auditory and kinaesthetic-preprioceptive
modes than with when acquirad on a verbal level alone,

Another Soviet investigator,.byamina {1958}, on the other hand, reports
that childr;n of this age can be taught object labels more easily when not
engaged in motor activitics with the objects. She found considerable conflict
for children in coordinating behavior in the two spheres, until walking and
other motor learnings are well mastered, a finding which corresponds with
Shirley's (1933) earlier work. Acconling to Lyamina, the important variable to
facilitate learning {s to capture the child's attention through novelty. The
importance of novelty in curiosity motivation is increasingly emphasized in many
studles (Fiske and Maddi, 1961, Lucco, 1965).

In a related line of work Luria (1961) reports that children of less
than 16 months of age cannot inhibit a motor act (such as placing rings on a
peg) on the basis of verbal instructions alone, which appears to support
Lyamina's observations on learning conflicts between the two spheres in the
infant period of davelopmont, Once the activity is begun, instructions to
stop usually result in the infant increasing hié rate of psrformance. . Such
contradictions between sets of findings may be a consequence of differences in
experimental conditions. This investigator observ;d some slowness in the
fnitial phaso of language leaming which paralleled the period when his daughter,
Vella, was acquiring her basic gross-motor mobflity skills (Fowler, unbubliahed

sunmarized . :
study)s (The study is)puatux in the next section.) On the other hand, &

also
slow pace ie{bharacterlstic of most learning in the bepinning perioed,
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But aside from raising questons of the relations between mofor
mediation and concept learaing, Koltsova's studies establish rather firmly on
experimental grounds the one-year-old's rudimentary potential for classifi-
catory concept learning. On the basis of verbal cues (The question of the role
of motor participation apparently reﬁains unresolved) the one-year-old can
leam to sort objects according to type, to place balls and blocks together,
for example, as member of the genus or class, "toy,"

The success of Koltsova (1960, 1962) in developing definite sorting
behavior with verbal concept labels is less surprising when seen in the light
of a series of studies by Riceluti (19653 Ricefuti and Johnson, 1965)., The
latter ohseéved that infants as young as 12 months of age could selectivolyl
or&er (in their order of handling) geometric forms of a single subset, when the
forms also varied in color and other tactile cues. In a few Instances infants
grouped all four mambers Bf a subset into sn object grouping., Infants were
glven loosa verbal lnstructions “to play with" objects or "to fix them all up."
It was not until 18 months that infants could sort the members of two subsets
into distinet groups, Categorizing behavidr improved with age, but Riceciuti
reports a parallel counter tendency of older infants to build morQ configurational
groupings, as Piaget (1952) claims. One interpretation possible {s to see the
latter orientations as the root of open-ended, cénstruetion o synthesizing

copnitive probably in

cognitive styles, a/functionjof equal /value to.analytic-classificatory-abstracting
styles and probably important in the davelopment of craativity. Thir varies from
the Plaget (1952) and Kohlberg (1962) conception ofvcognitive development, in
vhich levels of complexity are placed in a.alnale, sequential scale of development,

Thore are very few atudies on early development where an effort was made
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to facilitate the emergence of classificatory structures on a longitudinal
basis. Looking back to the first year of life, these kinds of cognitive
operations can possibly be traced to the first estpblishment of object
permanence and cdimensicnal constancies of size, form and the like. Wohlwill's
(1960) survey of studies of perceptual development finds something of a confused
and Iincomplete array of investigations on these problems. Nevertheless,

Misumi (1951) presents good evidence for size constancy by nine months and
recant experiments by Bower (1966) suggest that size andjzggztency can begin

as early as 40 to 70 and 50 to 60 days of age, respectively.

. In nearly all of these studies, inveatlgators have confined themselves
to measures of infants (and children) at different ages, without rogard to the
infants prior experience. Huch of these data reported, therefole, lose value
as indices of normms for perceptualecognitive development in the face of the
stimulation studies of Ling(2941), Welch (1939 a, b, and ¢) and McGraw (1935).

The significance bf the‘investigations of all three experimenters lies
principally in their bringing under a degree of experimental control sets of
atimulus so&uencea which were successful in producing the perceptual operational
basis for accelerating concept developmenf. %he issue is not merely one of
accelerating cognitive developmant, therefore, put.of discovering the kinds of
arrangenents of perceptual conditions which will cﬁablo us to plan for and
regulate development on an optimal basis.

In 1ing's (1941) invastigation, (described earlier) infante betwen the
ages of six and 13 months apparently acquired stable concepts of abstract form
with three~dimenasional objectd, The infants leamed through jersistent

atimulation in the setting of a carefully progrsmad set of experiments\ conditions
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continued over several hundred trials, Similarly, Welch developed refined

discriminations of size (1939 b and ¢) and area (1939a) in infants between 12

and 28 months of age by means of repcated s..mulation over many months. Gross

size discriminations between boxes became evident early, right at 12 months;

while gross form and area discrimination of a set of wooden plates appsared by

14 months, Refined discriminations of form and area of the order of 1/2 inch

differences in tho various dimensions were attained by some infants by the age
discriminations of

of 28 months, The training group mean at 27 months reachrd a level (Approximately

one inch) not attained by controls uatil 57 to 60 months of age.

In another longitudinal investigation of early stimulation, Welch (1340)
undertook to teach hierarchical concepts, that is, genus-species relations,
through a six months' dally program t6 infants between 12 and 20 months of age.
The success of Koltsova (1962) in generating classificatory concepts, compared
to Welch's confession that his program produced little beyond tired motivations,
supports the value of the rich and variec, motor involvement employed by Kolteova
as an underpinning ¢f cognitive stimulation programs during the early years.

The difference in iheir results also tends to confirm the importance of novelty
in facilitating learning, The stimulation framework utilized by Welch suggeste
a rigld, drill-like approach, which could have been altered in many ways %o
prevent monotony.

The structuring of experimental condiﬁonswlthln'a means-end task or
problemegoiving franeHOﬁk as McGraw (1935, 1939) and Ling (19u1) did is
apparently one satisfactory technique., Correct choices in each investigation

1¢4 the infant to a reward, saccharine coated forms for Ling and attainment of

goal hefght for Johnny. Moreovdr, in the latter experiment the experimental




- 54 =

task provided a highly and continually active role for the child, both in
sensori-motor and decision-making terms.

The use of play-oriented methods is another foundation for successful
stimulation programs with infants and young children. Play-activity techniques
have been most productive for motivating learning in programs historically
(Fowler, 1962a) and in a few experimental programs u% we shall describe
presently (Fowler, 1965a).

The research findings of Koltsova (1962), Ling (1%41) and even the
observations of Riccfutl (1965) do not easily lend themselves to Piaget's
notions of natural sequences in which cognitive structures supposedly get
developed. Piaget (1952), for example, sees the central representation of
objects or object permanence developing through a process of repeated encounters
with a variety of objects, in which increasingly wider visual displacements in
space and time culminate in a stable concept during the second year of 1life;
for his own children this was around 18 months of age. While Plaget himself
recognizes an important role for experience and hence puts no great store on
age linkages, his concapts depend uﬁon a general order for the developmont of
structures, Moreover, he talks very little about individual differences in
developmental timing as a function of cumulative differonces in learning.

An equallly focsl question is how determining and pervasive central
structures are. Aro concepts acquired, for instance, only in the context of
particular content spheres or dimensions? This would mean that a child's
conceptual powers Are initially not equally ceveloped in all "compartments" of
the general apparatus of the mind--at lgast until he had learned similar concepts

across a range of spheres. ‘ft would not be until this point, at some later
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period of development, that sufficient transfer or generalization could occur .
to produce a higher, general level of cognitive functioning. Koltsova's

induce in infants
ability to dewedop the bepinnings of claassificatory conceptd several years before
the expected age period of "conerete operations" (which develop from about ages
four to seven according to Plaget) and even Ricciuti's disclosure of two types
of sorting behavior in infants sugpest that the picturs may be quite complex.
Development appears less uniform, even and general with respect to the emergence
of cognitive processing systems than Piaget's (1952) theories would imply.
Uzgiris (1964) (Bing, 1963} Felgenbaum, 1963; Halpern, 1966} Kofsky, 1966)
have frequently observed that children vary in the stability of their concepts
of conservation according to differences in the nature of the materlal and
tasks employed, Similarly, McGraw's investigaticn revealed that Johnny was
quite cognitive, a good problem-solver, when operating in the large scale w
macrosphere of gross-motor objects, whather using his own‘body or other sets of
objects as the instruments. Yet thesa kinds of means-end efficiencies carried
over poorly to the fine-grained, means-end sphere of problem-solving upon which
IQ measures and other related tasks are constructed, whather non-verbal or

verbal in form. There are apparently limits to the degree of transfer of

function defined {n some way by the degree of relatedness among spheres.

Symbolic Mediation and Structures

Language med{ational structures are being assipned an increasingly
pivotal role {n the operation of human thought processes., Vypoteky (1962) and
turia (1961) are among those who grant the freatest power to larguage Systens

{n the development of cognitive functioning, Althouph these writers accord some
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function to non-verbal problem-solving processes in the baginning years of 1life, .
they see the magnitude of human thought only realized in proportion ‘as' the
individual develops a conceptual apparatus based on complex, abstract symbol
systems., It is through the vehicle of such a coding system that the individual
is enabled to represent the natural world in all its variety and complexity.

But the individual does not respond to the world in a random, chaotic
fashion, Ha acts upon it and develops varied problem-solving gtrategles in
order to ac;omplish certain ends in a highly selective manner. The abstracting,
grouping operutions of . language concepts permit him, not only to masta the
world as he finds it, but to build new realities in the fora of inventions.

He constructs original conceptual structures to design new realities in many
forms with the very substance of language as & tool,

Verbal language processes have another key function, They serve to
guide and regulate the individual {n his own problem-solving behaviors and
actions as he relates to and acts upon the socfal and physfical world. In brief,
language serves as a fead-back mecharism. In the earliest stages of language
development this anpears in the form of external or egocentric speech, as
Plaget calls it. Later, speach bacomes internalized and represented in an
increasingly ehorthaﬁd form, but still guiding the 1ndi§idua1 through intemal,
synbolic mediation in his evar&day behavior 18 well as in his abstracting,
constructing [rocesser,

Plaget does not ascribe so sentral a rols for the function of language
Proesses even for tha later davelopment of the high level cognitive structures
of adolescence ari adulthood. (Flavell, 1963), He seans to define a greater

separation of thought and language. From his {nvestigations, Furth (1964)
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concludes that high problem~solving abilities can be developad by desf-mutes
in the absence of (ordinary) language systems. But the form for abstracting
in this pattem of devalopment may rest on alternate Symbolic systems, such as
gestural, language communications systems. Indeedlthe contemporary educational
system widely applied to deaf-mutes is regularly based on our alphabetic
language system transmitted through the vehicle of finger and hand manipulations.

The areas of knowledge and the cognitivé processing operations involved
in the domains we term musical and mathematical may be also conveniently
conceptuaiiznd as language systems. Both of these spheres are constructed in
the form of complicated symbolic structures. They are systems of abstraction
with specialized notational systems making use of symbols from the common
language only on an ancillary pasis. Among functions which they share in
comen with ordinary verbal language are the property of representing selectively
the organized features and processes of reality. All language systems are
also symbolic &tructures with an, internal logic and organization of their own.
They are constructed in a framework of rules and relationships which are
relatively indépendent'of the actualities of the real world., One of the prime
functions of mathematic;l systems, in particular, is its enhanced power for
furmishing shorthand'devices'for representing and measuring the complex
gtructures and processes of the world. Thus the calculus, for example, is an
extremely precise, log@cal‘eystem of notation for describing rates at which
processes change.

All language systems share an additional property, a property which
characterizes all systems of aesthetics, to which we may add here the plastic

and other visual arts as well 2s the musical idiom. This additional property
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has to do with formal qualities and relationships intrinsic to design aﬁd
color function. In addition to their representatiocnal and iogical characteristics,
formal qualities partake of certain psychological and sociological characteristics.
which we come to relate to concepts of beauty. This aspect is also deeply ‘
enmeshed in common language systems, defi i characteristically as ths realms of
literature and poetry. These reflect the rhythmic styles and psychological
nuances which the individual attaches affectively to language form, as well
.as to the particular manner in which language characterizas and projects the
‘cultural idiom and socletal structures. The world of mathematics, too, shares
formal qualities from which, persons who becowme immersed and versed in this world,
derive an assthetic as §e11 as cognitive experience.

It i1s evident that language functioning permeétes in soms way nearly
every aspect of our cognitive piocesses. Language functioning is not an
isolated aspect of human functioning which can be sequestered in an intellectual
vacuum apart from the problems and processes of‘life and development as a whole.

The concept of structure in language procésses is being widely studied
by psycholinguists, boésted by the occasion of Chomsky's (1957) model for the
generation of syntactic structures. His model has so highlighted the system
properties of language as to‘ﬁpen to question reinforcement and imitation aa
bases for theories of language learning (Bellugi and Browm:gg:§in.‘1963;
Menyuk, 1964; Slobin, 1965b)., Yet, as some investigators are beginning to
realize, we need not entirely eliminate learming and imitation as mechanisms for
language development (Slobin, 1965b). We simply need to generate a far more
complex model for language learning, We muit devise a model which takes account

of syutem principles in the acquisiticn of language structures, rathe: than




relying on a straight-line, lincar accretion model, the model which has
tended to form the framework of traditional stimulus-response learning theories.

As in other spheres of learning there are comparatively few longitudinal
studies of language learning which use any model at all of the nature of
languege development. Currently, a preat deal of effort is being devoted to
tracing the developmental emergence of language structures. Several investi-
gators are making fine-grain analyses of detailed, longitudinal observations
of the sequences of language development, based on a miniature sample of
children (Bellugi and Brdwn, 1964; Casden, 1966), Given the recency of our
concern for the structures of language and fhb 1limited information available on
thedr development, it may well be that efficient attempts to gain control over
the progress of language development must attend upon the collection of more
developmental description, | |

As we know from many normative studigs (McCarthy, 1954), the pericd
between aeight and 12 months is evidently a highly involved period, preparatory
to the grgater reliance upon language processes during the second year. During
this period, meaningful word emissions come into play, starting shortly after
one year of age ﬁormaxively. In the USSR, El'konin (1960), for example, has
shown that seven~- to eigpt-month-old infants discriminate poorly, ;f at all,
vocal from other forms of auditory stimuli. Yet by the age of 10 to 11 months,
infants show conditioning rates to word stimuli four times faster than to other
forms of auddtory stimulil.

Rhelﬂgold (1956, 1961; Rheingold, Gewirtz, and Ross, 1959), Weisberg
(1963) and others have shown ‘that scme experimental control of etimulation of

children's vocalizations can be established in three-month-old infants. Both
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soctal and non-social forms of stimulation (reinforcement) conditions have been
successfully applied to increase the freguncy of infant vocalization.

These are all short-term learning studies, however, which fail to
provide much Information on the cumulative influence which may result from
stimulation appliied systematically over long time spans. Some small indication
of other kinds stimulus conditions which may enhance language learning appear
in a study by Bishop (1960). Bishop studied the correlation of selected types
of mother-infant interaction with infants at 8,7 aﬂd 10 months of age. She
found positive correlations between the amount of infant babbling and certain
style characteristics of the mother, namely, the amount of verbalization and
physical contact, but especially the opportunity the mother gave the infant to
explore his environment, Negatively correlated with the amount of infant
babbling were suppressive attifudes Qf the mother. The findings in this
proliminary study must be taken with caution since there was low reliability in
the frequency of infant babbling across ages.

Following the same general concern and design which governed other
maturation versus learning studies of the period, Strayer (1930) undertook to
study the effect of the timing of stimulation upon language development. She
studied Gesell’s Muma identical twins T and C when they were apprqximatoly 17
to 19 months of age. At'thls point, the twins were just getting well launched
in language voc&bulary learning, being slightly behind cultural norms. In this
instance, twin T was given five weeks of training at the age of 84 weeks, while
her identical, control twin C was kept in a deprived language environment. At
the end of this five-week pariod, when the twins wera 89 weeks of age, the roles

were reversed, Twin C was glven four weeks o6f langusge stimulation, consisting




of guidance in object label learning, carrying out'simple comriissions and
other verbal instructions.

Again, at first glance, the experiment appears to favor the maturational
hypotheses Gesell and his students were attempting to demonst¢rate experi-
mentally., Starting when the twins were five weeks older, twin C did learn
faster., She learned at a rate of 1,074 words per day, compared to .0936 wordy
per day for twin T, for the first 29 words that each twin learned. But this
is a difference of nho more than .038 words per day. Gesell and Thompson also
report elsewhera (19%1) that twin C (the control) was more socially responsive
than twin T, as well as more vocal as an infant and articulate in language
as a child.

Methodologichlly. however, there are additional considerations which
curb the import of Strayer's maturational interpretaticns. Contrary to
'Strayer's stated aims, her study does demonstrate the utility of guided langhage
stimulation as a direct influence upon the acquisition of language. During
their respective training peridds, each twin gained substantially in vocabulary
as a regsult of’stimulation, while her control lagged. Taking albroader perspec-
tive, the really interesting question concerns how either twin T or C would
have evolved in language competence had either received language stimulation
for several years, while the other remained in a deprived or "neutral"
environment., An experiment of this order would position the forces of stimu-
lation and maturation in a nore balanced relationship.

Thers are a number of studies which relate stimulation to various
feieures of language development in tho carly months of life, but little in

the way of longterm studies of language accumulation. Among Sovist investigators
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Lyamina (1960) found it difficult to pain experimental control over language
stimulation in children below 16 ménths of age, On the other hand, Mallitskaya'
(19§0) has devised techniques with which she effected object-word label
learning in Infants from nine to 17 months of age. The techniques are based

on play manipulation and discrimination activities, using picrures pasted on
cubes. She found that "by 1l to 12 months of age (children) could generally
leam a new word after two or three repetitions ané could easily Jdifferentiate
and find eight different pictures on two cubes.," (Slobin, 1965a, page 21).

As we reported in a previous section, the effectiveness of motor mediation
as an agent to facllitate concept learning has been explored by sever»l experi-
menters. Koltsova (1958, 1962) found that cne- to two-year-old infants proved
responsive to verbal concept learning when learning tasks were accompanied
by motor participation. Lyamini (1958), in contrast, reports that motor mediation
way an inhibiting rather than a facilitating agent for language learning, a finding
which parallels Shirley's (1931, 1933) earlier observations. Shirley observed

"a tendency for speech development to lag in infants during the most active
phases of 1éarning fo walk, a finding uncertain in this writer's observations
(Fowler, unpublished atudy).

One resolution of this conflict (other than.differences 1n experimental
mothoda) may lie in tha sequential shift reported by Luria (1961) from his
extensive investigations on the role of speech in the development of cognitive
processes. This deveioPmental shift corresponds roughly to Piaget's (1952) for-
mulations on sequences of development for cognitive processes. lLurla's research
indicates that motor mediation appears to occupy the master role in infants below
the age of 16 months. After this age, language begins to assume a greater role

in the organization and regulation of means-end systems of action. There is a

Q
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gradual enhancement of language mediational control through a series of
stages, beginning with the infants own speech serving as a verbal signal,
Later stages involve a shift from responding to verbal statements as signals
to responding on the basis of meaning., Another transition encompasses a
shift from externalized to internalized speech, in which coding forms become
generally xesawccedy abbreviated.

In this connection, it is interesting to compare the relative success
of Johnny in the use of non-verbal, problem-solving techniques in discrimination
activities with his lack of success with verbal mediation during the period of
tie experimental training program. Since Johnny had no special language stimu-
lation~-and the duration of Luria's training programs are not clear--the 16-
moath "eritical' age period may be something of an artificial norm.

There are two studies which ielate the influence of early language
stimulation to the production of phonemic patterns in infants, In one of
thess, Irwin (1960) set up a program in which working class mothers were
instructed to read from illustrated baby books, 15 minutes daily, to their
infants between the ages of 13 and 30 months of age. The mothers were urged to
point out objecta in the pictures, name them, make up stories and ergage
frequentlyfin conversation with their children. Aftér 18 months of age, the
difference in the amount of phéneme frequency between the two groups was signi-
ficantly in favor of thé experimental group over comﬁarable control groups.,

| In sometﬁing of a parallel study by Shvarchkin in the Soviet Union
{cited by Ervin and Miller, 1963, page 1lll), infants between 1l and 22 months
of age were systematically presented with Russian words varying only one

phoneme at a time. The phonemic features were learned in a planned sequence




that began with vowel traininp. By the end of the program the children could
distinguish the entire range of Russian language phoneies,

About the only documented, longitudinal investigatiocn of syntactical,
language stimulation in infants known to this writer is a study carried out by
the writer himself with one of his daughters (Fowler, unpublished study). This
study took the form of a series of observations of the influence on language
development from plannéd'stimulation over the first two years of life, It
forms part ¢f a larger study of cognitive developm?n? of which one section on
early reading is reported in a monograph (Fowler, 1962b), Boginning in Velia's
first few days of life, this investigator and.hia wife sat up a program of
general cognitive stimulatfon in which language stimulation was a central focus.

Although there wes no clearly conceptualized program of language
structure and sequencas, the prograw was aimed in'two directions. One of these
consisted of relating language word‘concepts and instructions to the dﬂnensions
of the social and physical world in which the child was developing; the other
followed a course of language communication in éveryday actions, as well as
through presentation of poetry; stories and other literary experiences and
language games. rhelzg;?zza to develop an enrichment of language processes
and structurea'per se. Language-reality association learning was carried out
b&th in play with the child with various educa;ional toys and with objects in
fhe environment, Associational activitiés were also liberally infused in the
daily routine, care-taking operations with Velia.

While few systematic records were maintained, certain observations shed
some 1ight on the effectiveness of this kind of language stimulation program in

accelerating children’s language development. Velia's first two meaningful

words, both enunciated the same day at the age of eight months, were "ball and
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"dog."" They were elicited in response to appropriate stimull., During the
ensuing weeks her rate of word-learning propressed slowly, acquiring a few
more words by one year, whan a spurt was noted. This slower pace could have
been related to interference from the pross-motor learning (walking) in
ascendance between nine to 12 months or simply a reflection of an average
leaming curve. At the age of li months, her vocabulary had mounted to
approximately 100 wordsj at 15 months, 200 words, expanding geometricaily from
this point on. She was observed to construct two-word sentences by )4 months,
followed shortly after by three-word units. Sentences four to eight words in
lengtn were common by the age of 18 months with compound sentence formation
of ten= to l5-word units frequently produced.

As might be exﬁected, her vocabulary production was rich, varied and
complex. She maintained a steady and elaborated flow of speech in the course
éf both her endless, independent play and social interaction with peers or
parents. Speech was unusually clear and sentepces complete, the only consistent
pronunciation error recorded was her regularhgﬁzstitution of the "f'" and "v"
sounds for "th" and "#h," respectively. The influence of the cumulative language
stimulation program may best be gauged by a comparison with normg. The average
child pronounces his first meaningful word typically at about 12 months or more,
while a meah sentence length of 1.5 words for the average girl and 3,9 words
for bright girls is not achieved until 18 months (McCarthy, 1954).

A longitudinal, experimental investigation on a single child, of course,
however carefully conducted and measUred.vcan at best be of no more than
heuristic value., The obvioys hypothesis that comes to mind, for example, is

that Velia was "gifted," a biologically advantaged child to begin with. She
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was bestowed with a high intellectual potential which, under ordinary
conditions of middle~class child rearing, might have matured in about the same
way and rate as she did under the focused stimulation program, The fact of

" high abfiities is born out by her continuing high IQ (within the range of 140
to 170 from the age of two on) and superior school achievement up to her
current age and grade of 12 and 8th grade, respectively.

However, although documented longitudinal investigations on early speech
learninz are rare, this is not an isolated study on early stimulation. We have
already described the few systematic investigations conducted on non-verbal,
problem-solving and percaptual-cognitive learning by Koltsova (1960. 1962),
McGraw (1935), B, White et al (1964, 1966) and others., There is, additionally,
a vast body of historical and contemporary literature on developmental learning
of complex lingua-cognitive processes in so-called "gifted" children. Although
most of this material consists of survey analyses and/or sets of observations
in case study form or is derived from blographigal material, the findings are
nevertheless provocative. The term "gifted" is in itself and in persistent
usage somathing of an historical anachronism (Fowler, 1963), It is a label that
stresses the magical or biological origins of superior intellectual ability.

It ignores the role of experience in the realizatfon of any innate potential,
which all studies of bright children suggest fs indispensable (Fowler, 1962a).

The evidence from these sources may be reparded in two ways. We shall
first concentrate on studies which focus on the first 18 months of life and
which are, therefore, more directly relevant to the purview of this chapter. We
may thon examine these and other investigations, which extend to or hava
implications for subsequent development.

Many studies on bright children, while affirming that gsnerous portions




of stimulation were built into the infant period of development, furnish few
dotails on the nature and methods of stimulation and only the barest summary
of developmental competencies.. Curiously, almost the only detalled data on
the infant phase iz focused on the acquisition of gpraphic language skills, that
is, early reading, Reports on learning speech skills or early learning in
other language systems are suggestive but shortc on datail. .

Surveys on the early life of accomplished -wisicians are replete with
signe that a rich, informal musical language en. . ont was basic to the
home and community in which they developed (Barlew. 1951} Bowerman, 19u7;
Fowler, 1962a; Maazel, 1950). There are indicat - , not only that formal

instruction often began betwaan two to 8ix years ige, as in the case of

Berkova, Heifetz, Menuhin and Mozart, for exampi. ‘¢ that there was much
intensive incldental stimulation present very c. n their homes. Their
experience was rich in musical plays and in sir nd 1istening activities of
a more or less informal variety from the ;arLQ’ ~iods, One formal record
nentions a child who could hum tunes at 12 mon. sang publicly at the age

of four (Gaw, 1922). Starting piano lessons regularly at five, she later bocare
a concart plano accompanist,

Narratives on the early expericnce of skilled mathematicians are similarl:
encouraging though sparse, A number of records indicate some calculating
abliity leamed as early as three and possibly two years of age (Barlow, 1951}
Bell, 19373'}bw10r. 1962a} Scripture, 1891), The early experience of the later
great mathematicians and mathematical prodipgies seems to have fnvolved high
competence in mental operations prior to much if any famfliarity with the
written symbol, Laa:n§ng appears to have developed through informal tasks and
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play situations rooted primarily in counting operations with pebbles, piles of
peas or other seeds, and the like.

In the areas of mathematical and musical development, there is a
deviant known as "“{diot savant." (Anastasi, 1958; Fowler, 1962a). It may be
described as highly uneven but precocious development of calculating and/or
musicsl dilities with 1ittle high level mathematical or musical conceptualizati
The pienowenon is strangely accompanied by poor development of abilities in oth
spheres of knowledge and functioniﬁg. WHhether or not there is any biological
or organic: basis or emotional involvement, as sometimes belleved (Scheerer,
Rothman and Goldstein, 1945), the early life of these deviants is marked by
{ntense fanily interest in the phenomena. Thare appears to be a foram of
highly reinforced social role cgrved out by the family to contribute toward the
development of ovarfocused precocity.

Dats on the cognitive development of the intellestually "gifted" often
reveals an unusual proportion of high sbiiity,fg:one particular sphere of
language such as in music or mathematics (Fowler, 1962a), On the other hand,
precopious developrent in one language system has not necessarily precluded
sxcaptional competence in several spheres of knowledge. Historically, in fact,
highly developed, well-rounded ability in many areas and funcklons of knowledge
and activity have been tﬁo rule (Miles, 195uj; Terman et al, 1925, 1940a &nd b,
1947} and Witty, 1930, 1940),

For soms resson, hiitorieally. reading has often been viewed as primaril
a parceptusl deaming process. "This may have something to do with the fact
that the average child is not-customarily expoded to teading béfore he le
between five to seven years old, By this ago.‘ho has probably acquired certain



basic classes of concept functioning, which minimize the number of new concepts
he must acquire to learn the sraphic decoding systam. It probably also is ‘
related to the fact that, in learning our written language code, once certain
key conicepts end principles are mastered, the process is larpely one of
acquiring an increasing number of particular percepts, using the basic concapts .
and principles. |

Thece basic concepts and prinociples includes learning to sequence from
left-to-right, learning to rolate oral and visual stimuli in unit-for-unit
correspondence, learning the t_ypo and grouping patterns of our complicated
phonem{ c-graphemic relationship system, and learning to synthesize meaning from
succeapions of complicated patterns of visual stimulus sequence units. In various
ways, nany of these cognitive operations are probably learned carly in the
course of ordering all kinds of phenomena, including oral language processes
themsdlves. By school age, therefore, leaming to read is largely a process
of relating basic conceptual structures and gx;aﬁesslng styles to the graphic
coding system and collecting written perceptual units, as opposad to learmning
a whole new oonceptusl schenme.

On the other hand, when reading stimulation i{s started with infants,
as it sometizes {s at one to two years of age, there {s undoudbtedly a problom
in nastering some of these very basic language and related concepts in the
pProcess.

Possibly as a consequence of tho frequency and thoroughness with which
lanzuage and the written symbol pervade ordinary life, reading is often a
corrolary un§ the eariiest index of precocious mental development in children.,

The literature on intellectual giants abounds with cases of children leamning to

Q




read between two to five years of ape, Virtually no well-documented {nstances
are reported, however, in which children become fluent readers (in the full
senss of deriving meaning from sontences and paragraphs of written language)
with less than an estimated mental ape of four years (Davidson 1931; Fowler,
1962a, 1966),

This writer carried out a study on early reading with socially dis-
advantaged three-year-old, Hegro and white identical twins and triplets, using
a carefully graded and positively motivating program. The children, who scored
below this minimum Binet mental age level, were also children who could not
perform certain cognitive integrative and synthesizing operations which are
essential to the conceptusl coordinating and sequentifal operations involved in
reading. They were able to learn a number of individual words and graphemic
symbols but could not deal with them integratively in groups.(Fowler, 1365b).

At the {nfant level there are numerous cases in the literature which
describe children who mzatared the entire alphgpet. both capitala and lower
case letters, by 18 to 20 months of age (001;:::, 19123 Fowler, 1962b) Root, 192);
Terman, 1918). In three of the moat completely reported instances (Fowler, 1962a;
Stoner, 1914} Terman, 1918) the infants had leamead both capital and lower case
letters at approxlmat01%.20 months of age or earliser. Stoner's child, Winifred,
wss reported to have begun simpla reading and could do some spelling as‘oarxy
as 16 months of age and to be abla to write to some degras by two years of age.
She is described as quite proficient in these various skills and was learning to
typewrite by the age of three. '

Ternan'a case of Martha {ndicated a 3$-word reading vocabulary and the

beginnings of comprehension at approximately 21 months., She was cosmencing to
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take pleasure in reading and had a vocabulary of 150 words at about 23 months.
Substantially fluent reading, based on a vocabulary of 700 words and coverage
of 4 1/2 primers, was attained by 26 1/2 months of age.

The prograin with Velia, this writer's child, who had earlier partici-
pated in a ianguage gtimulation program (reported above), produced an accumulated,
word recognition vocabulary of approximately 250 words by the age of slightly
more than 2 1/2 years, On any given day the child could comfortably identify
20 to 30 words not expcsed for a mean of 18 1/2 days with a level of relfiability
of 87.3 per cent. She was bepginning to read primer texta and regularly read
with understanding several two- to five-word typed sentences oach day.

Both Fowler's child and Terman's Martha were initiated in graphiec
symbol learniing at about the age of 1u months, while Winifred Stonor was presented
with an array of written symbol combinations on sides of her crib and walls of
her nursery from the age of about six months on, Both Terman end rowlar report
a lag of about four or five months before more than a very few (that is, about
three to five) letter symbols, could be reliabi;lrecogrlzed. Both investigators
report the sudden emergence o} what appeared to be a generalization, which
faciiitated learning of the entire set of capital and lower case letters at the
ages of about 18 to 20 nnﬁths. or within the space qf one to two months,

This kind of spurt in leaming rates is often characteristic, as xe
have reported on Vella's o#rller language learning, It was particularly noted
by McGraw in the irregularity with wrich the experimental tuin, Johnny, learmdd
at various phases of his developmental leaming progran. learning, in other
words, even in earliest infancy and childhood, does not follow a linear course,

Many small and apparently insignificent perceptual cues must ba acquired and
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and assembled in a certain way to result in a new concept or gfeneralization,

In turn, this now generalization involvinp, say, in this instance, the general
procoss of how to make predictable identifications of graphic letter forms, then
leads to a rapid learning of all exemplars of the typa,

There is a regularity with which tho literature reparts that infants,
who ezre early stimulated in graphic symbol learning master full recommition of
the alphabet at about the age of 18 months, This recails to mind Luria‘s
finding on the shift in infant ability from motor to verbally mediated inhibition
at around the age of 16 months. On the other hand, we hava too little information
on the developmental background of Luria's subjects: It is also not clear how
requiring an infant to inhidit an ongoing motor action in response to oral instruc-
tions (the task Luria used) can be compared with respact to ithe task of
recognizing individual graphic symboia.

The methods employed by all throe investigators were in many ways
comparable, although more elaborated and eonceg&yalized by this writer (Fowler,
1962b)., Ganerally speaking, all stimulation took place in rather drief sessions
of a few minutes or more, Interspersed throughout the course of a day in &
setting of family routines in the home, Motivational syastems were founded on
principles of using novelty and play-game and p}oblen-iolving orientations. llany
forms of dranatlc:ané‘iqcial role-play activities and search-and-find and
targeting ganes were cmpléyed.‘ Reinforcemont was also based upon ¢lose, warm
and aacapting relationships with one of the parents, For the most part, each
child’s motivations were high and continuing, Down periods were usually
associated with the parent slipping into a drilletype orientation, deconing

over-directive and didactic or impatient when a new and more difficult concept
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was less quickly grasped by the child, Written letter and word and séatenco
symbols were typically preaacticed in analyticeynthasizing tasks to facilitate
focus on structural relations, as well as to ombed leamming in sensori=-motor
operations., Finally, the longterm, developmental learning of all thrc‘ c¢hildren
was generaily high, both intellaectually uid in terms of a broad gauge do.valop- -
ment of interest in a variety of activities., Each child also acquired sonre

spacial interest in creative writing as well as intensive interest in uad.lns.‘

Overview of Insues and Concoptsi _Developmental Perapectives

Throughout our presentation in this chapter we have been operating
with two major orientations toward developmental perspsctives. The primary
focus has been u;;on the role of stimulation in infant development during the
firest 18 months of life. Yet ﬁ has. been unrealictic to f{snlate and abstract
the infant experience from the long-range devslopment of the individual. Many
studies span the infant period and ensuing phases of the life cycle. More
eritical is the fact that, ultimately, the only real value which the study of
infant experiance holds for us is {ts implications for human development and
dife's purposes as a whole, A central question, then, relevant to tha focus in
the present chapter is what are the parameters and consequences of stimulation

in infancy as they bear upon the ideal typs model we hold for the adult person-

ality and the fit it has for the society we try to create?

Mult Nodelst Copnitive Dimensicns, We shall not attempt to make a defi-

nitive statement of an fdeal adult personality nor of the ideal soofety which
best suits this {deal parson, prinoipally because we can concelve of & variety
of ideal personality types as well as sooletal forms, each of which represents



distinct{ve value orientations. It may be useful, however, to mentlon ssveral
concepts and principles which may contribute toward idealized forms of human
functioniny, some of which have been more or leoss implicit at various places
in the chapter. These may be summarized in a few brief statements.

First of all, we assume that a primary developmental aim is cognitive
conplexity. This fncludes the acquisition of many and varied knowledge
structures as well as.a broad gauge of problem-solving atyles and strategies,
with which to acquire more infoimation and use the information acquired most
efficaciously. Orientations toward knowledge and problem-solving should be
based both on multiple systems of high level abstraction (languazge, mathematics,
nusic and art) as well as tune in to the concrete realities of the surround as
the occasion demands, Problem~solving or cognitive styles ideally need to

- encompass the ability to handlo.prodofinod and ropetitive tasks, yet hive a
rich and high development toward open-ended systems of problem-solving, f%The
latter ability, as Getzels (19564) has recently, defined it, is the ability to

transcend phanomena in order to be able to generate new systems of problem-solving,

hdult Modelst! Socioemotional Sphere, In the emotional domain of

personality-social functioning, idealized forms mean developrent of well=
integrated parsonality styles in_rolating to others and working with phenomena in
the physioal world, They imply strong and well-defined but highly flexible modes
of ego functioning, a definition of the self which defines, according to time

snd place, questions of self as against soci{al identity and responsibility.

They mean the soquisition of attachments to phenomena and persons which are

many and varied, They mean compatence and efffcacy in R. White's (1959) terws,
Developmant envisages a hierarchy of relative value strensths and attachaent
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intensities, orgéhized around a core sat of values and emotional orlentations
to which an individual is dedicated in a unified life style and system. In
sum, a balanced personality is constructed in terms of individuality of self
definition in a context of social purpose. It requires an openness to new
exporience from the external world as well as intuitive depths builtlzr a
meaningful past. These serve as the reservoir updon which the individual draws
for his moot intellectual and cognitive, és well as his most acathetic and

expressive modes of functioning.

Early Stimulation and the ''Gifted" Personality. This order of

characteristics is, wsurprisingly, most harmonious with thcse patterns of
funotioning and accomplishment which characterize the most intellectually and
creativoly developed members of almost any society, This is the import of
studies on the f{ntelloctually exceptional (the "gifted") for understanding and
appreciating idealized forms of development (Hollingworth, 1926, 10424 Miles,
1054§ Terman et al, 1925, 1940 a and b, 1947; Witty, 1930, 1940), Perhaps the
most outstanding and consistent finding in this class of highly intellectual
being L{s the pervasive character of tha stimulatior. from {nfency typicelly
appearing in their‘iife history. The issue, in other words, is not merely one
of heredity versus environment, it is rather that findings on the exceptionally
bright underscore the indispensadble role which stimulation, both early end
| longtern, play in the development of the human individual to his peak capacities.
The original historical survey by Cox (1926) provides extensive doou-
mentation on the existence of this exporiential patterni {in virtually all great
figures of Western history. ‘An analysis by this writer (Fowler, 1982a) of the
sarly histories of 25 intellectually bright individuals, drawn from vatious
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sources, indicate& that 72 per cent had experienced excepti&nally intensive
cognitive stimulation almost from Dirth, Of the other 22 per ceant, no
information was available on their early histories. There wers, in other

words, no cases reported where the evidence even hinted that development nad
pr&cocdcd uédor low or average conditions of stimulation: All 25 of these
individuals had learned to read by the age of three to some degres of fluency,

an achievement which is characteristic for the intellectually bright, almost
invariably as a consequence of planned and/or facilitating efforts of the child's

parents or other relatives.

Stimulation and Intellectua) Development. If studies on the very bright

disclose the unusual volume of stizulation employed for inducing the highest
levels of intellectual complexity, it can also be inferred that the average
individual in most socleties is probably currently stimulated much lns; than
his capacities warrant, éven allowing for biological variation. Amount of
stimulation, particularly early stimulation, appéars to be one of the critical,
distinguishing variables which determines the distribution in differencas in
1Q, acadenic achievement and other indices of intellectual competence. There
ie by now accumulated a vast array of investigations, both experimental and
observational, which'undguoon the importance of experisntisl variables
(Poglor; 1962a) Hunt, 1961).' These rangs from experimental luvcntigttlon; on
the impact, for.bxamplo. of nursery school experiance on IQ and of oﬁrront
ﬁufnt m& preschool programs on the culturally deprived, to exploration of the
general conditions of marked social and sensory deprivation in animals (Harlow et
al, 1060, 1962) Rlesen, 1947, 1980; Scott, 1983) and in children (Deutsch,
1080, 1068 Grayiand Xlaus, 1965} Hess and Shipman, 19653 Riessman, 1962}
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Welkart et al, 1964), The wapnes of severe deprivation are apparently pgrossly
low intellectual levels and/or deviant, non-praductive cognitive styles of
development.,

Individual studies of children's derlopnont lonpitudinally have ahown
even grods shifts in IQ, upward or downward, as a consequence of the quality of
environmental experfence (Bayley, 19u9; 1955; Simpson, 1939; Skeols end Dys, 1939).
Palmer, Hasberle and Kagan (1964) report IQ shifts greater than two standard
errors of [est measurement between ages six and 12 in 25 per cent of the
subjects. Data was based on rczords from four longitudinal studles.

In studies of identical twins separated from infancy, IQ differences
hava varied as much as 24 pointa, Woodworth's (1941) analysis of data from a
group of these studies ylelded a correlation of .79 betwesn twinmate differences
in 1Q scores and differences i{n the number of years of formal education, [Derhape
the most dramatic findings appear in the gross, syscematic differences in
levels of intellectual and social competence ngported by Skeels (1965) in
adulte who had experienced basic differences in the quality of maternal care
and stimulation from infancy, Although problems of methodological control have
alvays been great and uneven in investigations on this problem, there is
currently comparatively little disagreement with respect to the key role which
the quality and quantity of stimulation serves in the cognitive development of

th.. child,

Nourophysiological Effects of Early Stimulation, On another level of

investigatim, recent experiments have revealed atructural, physiological changes
in early development whish axe a funotion of the amount and type of stimulation
available. Krech, Rosonaweig &1d .their assoclates (Bennett. et al, 198N}
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Rosenzweig, 1966) have been enganed in a series of experiments, aimed at
tracing changes {n cerebral functioning as a consequence of variations in the
amount and complexity of environmental stimulation, For obvious humanitarian
reasons, the studies have been limited to oxperimentation with lower mammals,
namely, rat populations. In these well-controled studies, two groups of nawly
weaned rats (about 25 days old) are provided with different experiences for a
period of 80 days, In ths enriched program, gz\oups' of rats are placed in large
cages filled with a wide variety of rat "toys," such as, whecis, ladders,
platforms, boxas and the like, In addftion, they have frequent opportunities
to explore open field situations and undergo v_arhd forms of maze training.
Tho enriched environments are, thorefore, complex in both social and physical,
environmental parameters, OControl rats are housed in various conditions of
tmpoveriehment, but which have also included controls for isolation,

The findings of these studies have repeatedly demonstrated anatomical
changes in the cortical structure of the sacrificed animals, Experimental rats
have conaistently shosm significantly greater Jdight in brain cortex and in
apounts of acetylcholinesterase and cholinesterase sctivity, These are enzymes
which have been identified as important for synaptic transmission, that {s, the
transmisaicn of messages among brain cells, Stimulated rats have also shown
growth in the number of glial cells, calls which are belicved responsible for
nourishing neuronal cells, key cells for brain functioning.

Research on human beings will, of course, necessarily be limited to the
accidents of exparience, pending the discovery of techniques enabling study of

neuroanatonical structures and/or neurophysioclogical processes without injury
to the organisa, In an nriy study lenabewaaeieasiotmonkiodk dbologay
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Donaldson (1892) raeports that a post-mortem examination of the deaf-mute,
Laura Bridgeman, rovealed a distinct deficiency in the sensory areas in which
Laura had lacked experiencs, compared with normal development in her other
cortical spheres, These investigations furnish a perspective for establishing
the neurophysiological, structural basis of experience and stimulation., It
would appear that stimulation is actuilly reflected in structural growth of
the cortex, which in turn enables the orgmnism to function intellectually at

more complex levels,

Oognitive Sets: Infancy as an_gptlma% Versus Critical Period, From
the collected evidence, which unfortunatsly still includes too little in the
way of systematic and axperimentally controled; longitudinal atudies, we are
left with a number of vital but unresolved issues. How important or critical
is the role of stimulation during the earliest infant phase of life, the period
presently under consideration? Studies of the highly intelligent, &s we have
shown, suggest that thare may be a special value in starting systematic stimu-
lation with the neonate. The plasticity and responsiveness to stimulation of
even the earliest sensori-motor cogﬁitive .perations in the form of visually
directed reading and voluntary, head-turning rasponses have been experimentally
demonstrated by B, White (1964, 1966) and PapouSek (1965), among others. From
another angle, the observations on early infant deprivation of Goldfarb (1955)
Provence (1962) and Spitz (1945) as well as the experimental studies of Riesen
(1947, 1960) and others on chimpanzees and other animals, all converge on
infancy as possible a critical lqarning period, Stimulation not received early
enough at certain threahhold.lcvels of form and quantity in any sensory
modality may possibly lead to permanent, irreversible deticimdes in development,




For the irfant, for vhom the door to the world has just been opened,
{1 is not a problem of lsarning the vast bodies of information which are
piling up in every fiold of knowledge through the current ‘technology of ouw
eraj although this ma§ often be a learning experience quite appropriate for
the later peiods of development in adult life. It is rather a problem of
gaining detalled familiarity with the scope and configurations and the points
of p:ominenca in the proximal object and social world int:o which he is born,
The constructions and abstractions he makes are necessarily simpler ones, as he
discovers the basic definitions of space, form, movement, color and arrangement
of conditions of the everyday world, Yet, #d we have seen, surprisingly
complex patterns can apparently be distinguished much earlier than long
believed. Moﬁo crucially~--within the framework of some as yet uncertain
distribution of biological ceiling potentials--rates of development of cognitive

complaxity may vary--even in the earliest infancy-~in proporticn to the rate

at which (and the adequacy of organization in which) atimwlafion is presented.
Interpretation of the myriad of data remains blocked by mathodological
obstacles. As Orlansky (1949) concluded from an extensive review of the
evidence, it is extremely awkward with humans to isolate and identify the long-
range consequences of selective experiences in infancy. In all classes of
studies, from accelerated stimulation to insufficient stimulation, there has
been poor expsrimental control over stimulation experienced subsequent to
infancy., Thus, althoﬁgh bright children have been early stimulated, stimulation
has been typically a continuing encounter with inflated amounis of salutory
stimulation throughout their developmental years. Formal experiments on

infant stimulation have rarely followed the course of the child's devalopment
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bayoid the infant periods On the other hand, deprived infants have modally
confronted continuing, marked deficiencies in the quality and quantity of
stimulation experienced.

Despite methodolopical limitations, {t would appear reasonable to hypo-
thesize infancy as an optimal period for launching certain fums of stimulation.
The shape of stimulation may be less important for the infermation imparted
than for {ts importance in laying down tﬁpes of platforms~-cognitive learning
sets-- upon which to build all later forms of developmen;al learning., These
may be defined as orientations toward learning or of "learning to learn."

They involve leaming how to learn and a set of attitudes, expectations and
readiness to acquire new information and concepta., Cognitive learning sets
may be very general, orientating the individual toward the acquisition of
general knowledge, or highly focused, inclining the individual toward learming
in specific subject areas or language systems, There are no experiments
exnlicitly aimed at studying the development of cognitive learning sets in
infants, Investigation of learning sets in chiiﬁren (Reese, 1963) has been
Iinitcd to the study of extremely simple, discrimination learning task sets,
using only ﬁhort-term loarning paradigms.

Overall, the evidence suggests advantages for intensive, early stimulation
which may acerus over the long pull. By the same token, there arﬁ marked and
sustained disadvantages for undor-stimulstion in the infant foundation period.
In some way early success or failure compounds ifuelf, leading to continuing
high or low levels of intellectual functioning throughout the course of develop-
ment unless radical intorchqion takes place., Early stimulation may not only

provide earlier, a greater fund of knowledge, but may lead to tae establishment
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of cognitive learning sets. These sets help tho child to learn subsequent
developmental tasks with greater ease and advantage-~to some degree as they
are related to the specific language systems and domains of knowledge in
which acquired. ‘

Conversely, the under-stimulated infant must confront ensuing problems
of development from a depressed platform of cognitive learning sets. Lacking
these foundation sets, over a series of stages of development, the child finds
himself cumulatively handicapped in the amount of knowledge and ability to
cope, to acquire knowledge and to learn. Each successive, cognitive develop-
mental task level finds him iess prepared, less equipped with the leaming sets
cunmulatively required, to learn the component dimensions of each new stage,
to progress to successively higher levels and modes of cognitive operations.

As the findings of Deutsch on disadvantaged urban, Negro slum children have

revealed, the gsp between their levels and the developmental norms of intellectual

development and school achievement widens progressively from the first to tha
Deutach and Brown, 1964).

middle grades (Deutsch, 1963 There fs also probably a social identity and

developmeﬁtél role process at work which reinforces positive or negatively

the child's self image as a successful or nonmsuccessful ieamer. Only massive

doses of highly skilled, remedial stimulation can apparently reverse this

decelerating developmental learning process and elter the social Eole which

congeals around such a psychosocial condition of cumulative cognitive deprivation.

The concept of deprivation is best defined in a relative sense, Each
infant and child that does not receive optimal stimulation up to the levels of

which his system is biologically capable is being deprived to that degree of

the opportunity for maximuﬁ'éevelopment and use of his cognitive abilities.
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At any given point in developmont, deprivation is a measure of the discrepancy
between innate potentials and ability levels attained. It is an inverse
function of the proportions of adaptive stimulation éumulatively encountered-~
perhaps well into adulthood.

He may reczll that McCraw's (1935) experimental twin, Johnny, was
found to have maintained his cognitive and attitudinal advantage in problem-
solving in the gross-motor sphere ovar his control twin four years later at
the age of sin. This was in apite of the fact that the four intervening years

both sipilar and
had spparently been lived by /shat boys in a/rof'ag'fvefy adequate kMK
environment. For the most-part, he maintained his general, cognitive-smotional
advantage and his advantage in well-stabilized, complex skills, losing his
relative position largely where physical alteraiions in bodily proportion
through growth created an essonfiall§ new cognitive-motor task to be learned,
Yet it was also clear that the leaminyg sets establishad were anchored to
particular cognitive domains and functions--gross-motor learning as opposed to
motor manipulation in a fine-grained form or in verbal systems.

Particularly vivié light on the iongterm consequences of early stimu-
lation ix proviaad by the classic study of Burtt (1932, 1937, 1941), although
the stimulation period embraced only the later phases of i{nfant development,
namely, from ags 15 months to three years of age. Over this l5-month period,
Burtt read one 20-line passage of Gresk each day to hig infant son, Introducing
three new passages every three months. Since the program was completely halted
at the age of three years, we have an exceptionally sharp test of the impact
of early stimulation upon later intellectual functioning, and in an unusually

well-dafined, 1f linmited, form. Mfferences in ths ease of learning new
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passages of Gréek. as compared with learning passapges earlier read to the boy,
wore sigrlifioant;y in favor of' the /g;;?:s‘:gargterial at the ages of eight-and-
a-half and 14, It was not until the ape of 18 that differences became no
Jonger detectable.

Ina longitudinal study of the later achievements of early readers, a
process, incidentally. more co_gnitively complex than rote x;etention learning,
Durkiﬁ (1954, 1966) found that early readers continued to realize a significant
advantags in all aspects of reading a'chidvemenf. through the sixth grade level
ov.e.r grade norms, holding intellectua;]. ability con;tant. This 18 a more
systematic and controled investigation than mq.st surveys of the intellectually
bright, even though, unlike ﬁurtt, we are again sltudying the impact of early
stimulation wi.thout control of .tntervening experiences,

All in all, it would seem that variations in the intensity and type of «
~ stimulation produce pervasive, longterm differences in development. Certain
kinds of cognitive sets, which may embrace both conceptual orientations toward
learning (or "learning to learn") and enhanced familiarity with particular
content can get eastablished which are .dist:lnc.t assets for later opportunities

' to leam and develop. But these early sets sve only permanent if gained, and

Yost if not early developed, in propsrtion to (1) the quality, area and quantits

of the early axperience and (2) contingent upon the peraistence, quality and
type of the later facilitating and/or remedial stimulation experienced.

Cognitive Styles: The Forwms of Functioning, One aspect of cognitive

functiening which has hardly been touched in infancy or early childhood, is the
question of cognitive style. Historically, consideration has been given largely

to levels of intellectual development with attention to styles limited to
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broad definitions of area or furction (e.f., verbal, social, gross- and fine
sensori-motor, etc.). Thérc has been some special interest in sensori-mqtor
forms of problem-solving (e.g., Richardson, 1932, 1934; McGraw, 1935), This
past dearth of interest is to\be expacted from the essentially empirical-descrip=
tive and/or conditioning approaches which our survey has indicated have
historically preempted the field of infant mental processes. Logically,
intellectua1 processes must be seen first within a framework of cognitive
processes, providing for the possibility of alternative, means-end systems of
problsm-golving, before any particular forms or styles of cognitive functioning
can even be identified, let alone studied.

Studies of adult personality-cognitive functioning (Gardner et al, 1959,
19603 witkin et al, 1962) and, recently, studies of children’s later development
(Hess and Shipman, 1965; Kagan, Moss and Sigel, 1963; Santostefano, 1964;
Santoétefano and Paley, 1964) are establishing the existence of a number of
different strategies for processing information and problem-solving, Such
styles as analytic, relational, categorical-inferential, field-articulated and
field-dependent, scanning, and tha like are found to have currency as
relatively stable styles of individual functioning. Santostefano (1964) and
Kohlberg‘(lgsz) have found evidence that there may bc developmental trends in
cognitive styles; these vary from more diffuse. associational types of style
-in the early years to general, abstract and classificatory styles and analytic
and logical orientations toward problem-solving at later phases of development.
This genaral scheme of sequences of cognitve development, which defines infant
mental procéssea as simple, diffarentiated and tied to the immediate and

concrete, sensori-motor scene, parallels Plaget's (1952) and Werner's (1957)

theor{ea of development.,
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The information upon which these theories are based, as well as
developmental studies such as those of Kohlberg and Santostefano, howaever,
focus on the davelopmental structure of cognlitive procasses. Since both the
theories and the studies take poor account of prior experience in terms of

the conditions and mechanisms of development, . it i{e difficult to ancsrtain

whether these sequences are indeed the natural order of things developmental.
Moreover, vaiidating studies are not only merely crosg-~sectional but also

disclose only general trends, not uniforw patterns at any stage. What is

needed are longitudinal investigations, which explore systematically the forms
of problem-solving under diverse conditions and at different levels of
abstraction, It is at least conceivable that under this kind of search,
"cognitive functioning would emerge as a variable orgenization of cognitive
styles and patterning of abilities, according to the forms of atimulus organi-
zation and sequences to which the individual is cumulatively exposed in developmer
Meaguring developmant golely at the higher, most general, Plaget-type levels of
cognitive organization and abstraction may indeed reveal uniformities. Such
an approach may also blur individual differences operative at intermediate and
lower levels of organizafion.

The contrast betwaen McCraw's (1935) longitudinal stimulation progran
in the vein of gross, sensori-motor operations as compared with the distinctly
symbolic mediational pfograma of Fowler, Terman and others, for example, indicates
that development can ba guided into different channels! almost from the begin-

ning. Thus, motor-trained Johnny was motorially but not vertally competent &nd
1Som§ overlapping betwseen orientations toward and area--set--~and the formas of

functioning--style--is evident. In a sense, eaca area defines the cognitive
styles of functioning required, broadly speaking.



vice versa, The effactiveness of early verbal stimulation programs also
strongly suprfests that, while sensori-motor operations may predominate through
the first year of iife or so, cnpagement in languape transactions can bé
facilitated during this first year. To the extent that systematic language
stimulation is provided, verbal mediational, self-rejulation of activity may
assume a proportionately greater role compared to the non-verbal, problem-
solving instrumentation of behavior predominant in McGraw's twin, Johnny. In
view of the overwﬁelming leverage which only lanpuage systems can provide for
acquiring the complex conceptual systems involved in our progressively more
intricate technology, early mastery of verbal forms may well be a primary
developmental advantage.

Presumably one of the central principles which should be underscored
with respect to orientations toward early stimulation is the assurance that
the door will not be closed to any‘particular form, sphere or modality during
the earliest period. If the early period, as the evidence suggests, is heavily
determining If not crucial for later development, then attention should be
directed at insuring that a wide range of stimulation across perceptual, formal
and content spheres of reality is liberally bestowed upon every child in the
early phases. Stimulation should cover all sensory modalities and encompass
boéh the social sphere and the thing world and both non=-verbal and verbal
mediational forms. In the absence of a broad, well-constructed foundation the
developmental superstructures may well totter or be dwarfed--as is too often
trde of the development of the socially disadvantaged populations of children.

Yet, there is still room for speculation as to whether it may be wise

in some instances to select out by design a particular area--such as art, music
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or mathematics~-within which to engage the tull cognitive and imaginative
participation of the child from the earliest moments of life. On the one
hand, there is the general record of the highly intellectual with their broad

range of superior competencies in cognitive and personality functioning, On
for example.
the other hand, there is the evidence of the great musicians{ Attainment of
really high competence in certain spheres may be contingent upon wie initiating
stimulation programs very early and pursuing them with dedfcated intensity
over the developmental span. As long as early focus is not at the cost of an
elaborated foundation and the development of variegated cognitive strategies
(and aside from questions of biological contribution) this lssue may contain

the seed of speclal forms of greatnsss.

Methods of Stimulation: Open Versus Closed Systems<~Structure and

Creativity, From another vantege point, the issus is not merely cnecof stimu-
“lation versus non=stimulation nor of the levels and forms of stimulation which

should be provided in infancy. Rather the methods and conditions under which

stimulation is projected are intricately involved in defining the problem of

stimulation in (oarly) cognitive development. A central fssus is the amount of

atructure to Se'frovidod.

The mair concarn here is not merely what but how the infant is to
acquire informaticn most efficlently if not by means of some systematic
preaentutlon; From the point of view of arousing motivations, the act of
discovery is vital to learning as, today, many are aware but few can implement.
curicsity~discovery-inquiry orientations are very different processes in the
trained, scientific mind of the adult from those of the infant and young child.

But



As Bruner (1961) has pointed out, sipmificant discoverlies are likely to be made
by the well-prepared mind, HWe want to develop exploratory types of children
with high levels and/3::{eties of curiosity in their motivational systems,
We want them to be open-ended and preative. to be able to originate freely
constructions of their own, new combinations of things, new discoveries.

The accumulating evidence on 1nfant‘and child learning suggests that
the manner of arranging the information may be the critical factor for
maximizing cognitive learning, while sustaining open-endedness and curiosity,
exploratory orientations in children (Collard, 1962; Fiske and Maddi, 19613
Lucco, 1965), It is apparently possible for the adult to guide the child
systematically in stimulation programs, presenting new information, providing
that the teacher takes account of certain conditions in the manner and form of
presentation. From the investigations of curlosity motivation in infants and
children, it is evident that we need to present material generally in some
continuously novel manner, The same types of concepts can be presented, for
example, by presenting an extensive variety of examples to illuminate the c;ncepta.
The work of Dember (1965), Earl (1961) and Thomas (1965) show that presenting
stimuli always a step above the complexity of the present organization of the
child's concepts tunes optimally into the preferred mode of cognitive functioning
of the infant and child. Both of these principles have been incorporated in
techniques which have been found most promising for exciting and sustaining the
motivation of infants and young children by this (Fowler, 1962b, 1964, 1965a
and b) and other investigators (Fowler, 1962a’;. McGraw, 1935),

In brief, the child attends to--and therefore learns--most readily those

patterns of stimuli which are partially but not completely discrepant in content




- 90 -

(novelty or interest value) and form (complexity value) from stimulus patterns
which have already beon assimilated to form his mental structures. Leaming,
in othar words, proceeds most rapidly and smoothly whea stimulus sequences
ave programed, step-by-stop, so as always to contain balanced combinations of
familiar elements, relations and attachment values inunion with new and
slightly more complex components.

éut while, novelty and judicious grading of material and sequencing
operations may maximize curiosity motivations and learning, there ars few
studies (nons on infants) which have tackled the differential effect of open
versus closed systems of presentation upon creativity, Those interested in the
young child, until vorf recent history, have been preoccupied with soclo-
emotional relations, and research has been confined to cross-age, time-slice
comparisbns. Developr.ent has been viewed as the unfolding of structures and
nethods in themselves were seldom treated &s & serious problem for study and
variation., The rise of the nursery school and child guidance movements, around
the turn of the centusy, was originally a healthy reaction against ths authori-
tarlan constraints and padantic, rote learning definitions of ancient tradition.
As often the case, howevev.vthe “movement" prescribed a single framework of
ideulized methédé. The openness of a sieve (extreme permissiveness), diffusion
of boundaries and a cavalier unconcern for problems of organization, sequencing
or even subject matter itself have been the order of the day. Specification
of content, form, method and attitude have all been fuzzy, leaving much confounded,

It is clear, from studies we have reviewd here and elsewhese (Fowler,
1962a, 1968), that guided stimulation provided on soms systematic basis is

productive for cognitive learning ir infants and children. Studlies at the




nursery schooi level (ages three to five), which have directly compared guided
stimulation with more or less standard, unstructured nursery school programs

have reported generally favorable and sometimes significant IQ test and other
cognitive gains for experimental children over their controls (Carr, 1938} Fowler,
1961, 1965b; McCandless, 1940; Paters and lMcElwee, 1944), A number of studies
have produced definite advantages in specific content areas and cognitive
skills,such as in reading (Fowler, 1965b) and musical ability (Jersild and
Bienstock, 1631, 1934),

It is equally evident that systematic stimulation, started early, is
associated with many signs of favorable outcome in the areas of personality
and social developmant in later childhood and adult life. (Fouler, 19623}
Hollingworth, 1926, 1942; Hiles, 1954} Terman et al, 1925, 10u0a and b, 1947;
Witty, 1930, 1940), Early stimulated children are found, both at the time of
stimulation and thvough&ut the course of development, to function generally
uore succesafully and to derive more satisfactions from their activities and
relationships than less atinulated children, In only a small minority--
around 20 per cent or less-- do significant emotional probleas appear and,
where evident, are apparently a by-product of social role problems tradition
ally associated with invidious American attitudes toward the intellectual,

There have besn only two experimantal studies on this problem located
(Fowler, 1962a), Persietent, intensive stimulation of a 12- to 20-month-o0ld
infant by Welch (1340), which reduced the child's notivations significantly,
wan evidently a consequent of the repetitive, unimaginative methods employed.
In the second study, the precipitous motivational decline of interest in

reading in the suthor's two-year-old (rbwlor. 1962%)--following an accelerating
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interest over many montel;:-:ﬁiliimzﬁyoﬁiiciated with enrollment in and
social adjustment to an/aggressive fiursory school peer group.

A significant feature of these studies inheres in the contrast between
rethods employed. Although the motivational decline was marked in both experi-
ments, the sourcs of emotional disruption varied. The source was intrinsic to
the condlgiona of stimulation fetiods) in Welch's study but extrinsic to the
learming situation (social adjustment at nursery school) in the author's
experiment, One consequence of this difference is suggested by the later strong
recovery of Velia'e motivations for reading at a later period--using the same
play-oriented methods employed in tly earlier period~-just at the point she
began to idapt soclally to nursery school., ' The extent to which play-orionnd.
activity methods have been onployed in infant and child early stimulation
programs is considerable and, where used, appear to sarve a variety of important
functions, Not only do play methodo appear to facllitate learning and snhanoce
tha child's enjoynent of the leaming process at the time, but thera are longtaras,
developmental consequences, There is evidence from the blographies of figures
1ike John Stuart N1l (1960) and Norbert Wiener (1953), who were generslly
early etimulated by traditional didactic methods with small attention to the
dim;iona of pia‘;r. that they derived somewhat less early and longterw satisfaction
from learning than others who were early stimulated under conditions where play
u-swd a more prominent position(Cox, 1926y Davideon, 1931} Fowler, 1962a and
by Root, 1921} Stoner, 1914} Terwman, 19017) Witte, 191%). The lack of exact and
comparable bases for measurement make such interpretations tenuous, however,
particularly because of the value laden aspects of the concept of satlsfastion,

intellectual
The high level of/productivity, creativity and iatedissthaemly soclal acolaim of




high achievers in their subsequent adult lives further confounds the problem,
Play features in many theories of development (Bﬁhlor, 1930; Isaacs,
19u5; Plaget, 1962) in which {t is belleved to serve a basfic role in develop-
mental learning process, particularly during early childhood, There are
several focal dlmonsionu which have been identified as useful, among thase are
the aoc&gl role rehearsal funaotions, the working through of emotionally charged _
situations and relationships, and the acquisition of mastery over reality
dimensions (physical and social), through experimental manipulation in

non-comnitted or fantasy circumatances. All three definitions seem to provide

much relevance for cognitive developmental learmning.

¥hen learning tasks are ismersed in play settings the child can confront
the tasks while involving a varlety of socioemotional and cognitive functions
and, essentially, in a situation which is not defined as "for keeps." Indeed
he can take a major part inoconsructing his own definitions of reality in the
process, an aspsot of play that seems eapeclally designed to develop creative
atyles of cognitive fqnetiening.. To this extent, freeplay orientation in
infant crfches and nursery schools--hovever limited in the range, selectivity,
organisation and sequencing of concepts--do permit the child to make his own
syntheses, both in the sociodramatic play sphere and in construction play with
a variety of plastic or semi-open-ended toys and materials (blocks, olay, oollage,
tinker 'toya. otcd..)‘;ue:t:ouatins in thia regard are Sailansky's (undated)
observations on/Asiatic (Sephardic) Jews in lsrasl, The children were found
to be both cognitively retarded in most messures of functioning at kindergarten
age and to engage in only low level forws of sociodranltie play.

¥hile the bulk of the evidence is definitely weighted in the positve




-gl&-

direction with regard to the influence of early stimulation upon personality
and soclal processes in human development, tightly designed experiments on
this problem have yat to be developed: Even more rare ase studies which

address themselves to the problém of covering fdentical or similar stimulus

programs under two distinct sets of conditions or methods, especially as

method bears wupon originality and creativity. One of the few tests of this
kind is reported from the USSR, Iluria (levit, 1935) compared pair members of
five pairs of (apparently) four-ysar-old, {dentical twins on thefr ability.in
block oonstruction tasks, following four months' training in two methods of
figure reproduction. The task required each chiid to build a block structure
resembling an experimental model. Under one training method, the method of
elements, the child could see the exposgd block units of which a model was
constructeds Under the second method, the method of models, the model was
covered with paper, leaving only the general configuration of the block model
exposed, ¥hile, initially, the n;thod of elements produced a higher performance
lével, twins trained in the method of models, gradually overtook the skills g
of the other twins, Substantial differences renmained between the trained paire
ten months lator.. The older age of these children limite the conclusions which
nay be dravn from .thic sparsely reported study., On these relatively limited
tasks, these four-year-olds were evidently quite femiliar with the elements
hwblvod. .and some elementary principles of combining, shifting the problem to -
one of leaming how to combine numerous elements to produce specific final
forms, The problem was one, therefore, of developing aynt'hoahlng. seni-open-
ended orientations, using conoceptual components with which the child was already
quite faniliar,

Q




The relationaship between these two contrasting metheds of training
and the lssue . of the acquisition of information structum:e::::sthe development
of creative orientations is at the core of all questions on developrmantal
stimulation., The crucial problem.ia how to generate creative cognitive octyles,
maximising the individual's ability to produce creatively, phile building in
detafled information systems of sufffclent substance to develop significantly
creative individuals, ' Studies of early and longitudinal developmental
stinmulatfon suggest that both substance and style must be accomodated--at.
every age--from infancy on. Structure and sequencing of stimulation is a
framework of conditions within which flexibility, play-orientations, active
pastery and analytic but open-ended construction are generated by the manner

of presentation and the nature of the tasks demanded.
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